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Seventh Annual Report of the Committee 
on Curriculum Research* 


By Proressor WM. RALPH LaPorTE, Chairman, 
University of Southern California 


Part I 
Plan of Procedure 


HE PROCEDURE as outlined in the 1933 report has been fol- 
Tevet in its main essentials. It will be recalled that the plan called 

for subcommittees, with a division of responsibilities among the 
several committee members, as follows: 

Division I, Determination of Aim and Objectives, is expected to for- 
mulate a suitable aim and general objectives of physical education as it 
contributes to the total field of education. It should further determine 
specific objectives for each of the several school levels and also detailed 
objectives for each of the many activity units or subjects to be included 
in the field. All objectives should be formulated in terms of physical, 
mental, social, and emotional outcomes. 

Division II, Selection and Adaptation of Activities, is expected to 
determine appropriate placement of the major subject units within the 
field as based on their probable contribution to the child’s development, 
and further, to establish appropriate time allotment out of the total pro- 
gram for each of the several teaching units. It is also expected to deter- 
mine the specific fundamentals of each of the various activities with their 
appropriate placement and teaching emphasis. 

Division III, Determination of Suitable Teaching Situations and 
Techniques, is expected to determine by experimental procedure, the 
most effective teaching situations and the most suitable devices and 
techniques for instruction purposes. 

Objective experiments dealing with the different types of teaching 
procedures seem to offer the best possibilities in this field. Two graduate 
research studies, supervised recently by the writer, indicate very inter- 
esting possibilities in this division. 

The first study, by Ivan W. Young, was a comparative evaluation of 
the specific instruction procedure and the informal play procedure in 
teaching fundamental skills in playground baseball. The results of care- 
fully controlled tests in eight fundamentals of skill performance show for 
the instruction group, an average improvement of 36.31 per cent; for the 
play group, 15.62 per cent; and for the control group, .7 per cent. Writ- 
ten knowledge test results were similar. The instruction group showed 





* Presented before the College Physical Education Association, December, 1934. A 
continuation of previous reports published in the May, 1930; March, 1931; May, 1932; 
March, 1933; and May, 1934, issues of the RESEARCH QUARTERLY. 
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an improvement of 21.78 per cent; the play group, 4.14 per cent; the 
control group, 5.71 per cent. Similar improvement was shown in the 
ability to play actual games. In the final inter-group contest, the instruc. 
tion group won 5 games and scored 114 runs. The play group won 3 
games and scored 70 runs. 

The second study by Edwin Kimball was a comparison of the whole 
and part methods of teaching basketball fundamentals. Carefully equated 
groups were used in the eleventh grade. The part method included de- 
tailed analysis of each fundamental. The whole method was primarily 
team play with general demonstration, side line coaching, and officiating, 
The results were similar to that of the first study. The average improve- 
ment in percentage, for each of the three groups was as follows: part 
method, 19.4 per cent; whole method, 8.24 per cent; control group, 1.58 
per cent. 

The above studies are not conclusive, but they are suggestive of 
methods of approach, and intimate that scientific procedures may offer 
much in the way of improved instructional technique. 

Division IV, Formulation of Standardized Achievement Tests, is ex- 
pected to point the way to specific objective tests for classification pur- 
poses, for motivating activities, and for determining actual achievement. 
As intimated in previous reports, it is highly important that standardized 
tests be evolved comparable with those in other fields of education. These 
tests are needed under four major headings: 

First, skill performance tests in each of the activity units included in 
the program. 

Second, knowledge tests involving rules and information relative to 
performance techniques. 

Third, knowledge tests involving strategic use of performance skills 
in various game situations. 

Fourth, attitude tests involving social appreciations and general prin- 
ciples of conduct, sportsmanship, and leadership. 

Such objective tests will do much to give validity and body to the 
physical education program. 

Division V, Establishing Appropriate Administrative Standards, is 
expected to formulate by survey and experimental procedure, the most 
acceptable standards for administering all aspects of the program. The 
value of the preceding divisions obviously is dependent upon an effective 
organizing and administrative procedure. 

Each subchairman was authorized to pick additional committee mem- 
bers in his field to cooperate with him in the undertaking. He is expected 
to work out the minute details of his own procedure, but to follow closely 
the general program of the committee as a whole. The results of the sub- 
committee studies will be held together as a unified committee report, in 
order to maintain a balanced emphasis, and to be sure that each phase 
of the study is kept up uniformly from year to year. It is anticipated that 
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the study will continue over many years to come, with constant adjust- 
ments and changes as teaching procedures and educational principles 
undergo modification. 

In some cases, subcommittee chairmen wish to present problems for 
consideration by the society as a whole, hence those subchairmen who 
can attend the national meeting will present their oral reports in person. 
All the reports will then be put together for unified presentation in pub- 
lished form. 


Parts II, III, IV, V, and VI of this report will each deal with the presentation of one 
of the subdivision reports. 


Part II 


Report of Subcommittee I 
Determination of Aims and Objectives 


By PRoFEssoR FRANK S. OKTAVEC, PH.D. 
Wayne University 


The function of this division of the national committee on Curriculum 
Research was that of determining the aims and objectives of physical 
education. In order to avoid misunderstandings, the committee decided 
to give no consideration to the “aims” and to define an “objective” as a 
stated asset which a student is to be aided in securing and for the secur- 
ing of which the teacher (or profession) holds himself (or itself) respon- 
sible. 

Under the auspices of this subcommittee, seven studies were under- 
taken. Two studies dealt with summarizing the physical education objec- 
tives now being proposed; three studies attempted to answer the question 
of child needs; one study worked to establish a basic list of neuromus- 
cular objectives; and one concerned itself with social needs. 

The actual data and conclusions of these studies cannot be presented 
in such a brief report as this so this presentation will consist of (1) a 
description of the studies undertaken and (2) of certain interpretations 
of their findings. In these interpretations the subcommittee will describe 
the problems that the researches of child and societal needs have met 
and are meeting and will list procedures needed for further progress in 
determining the basic, concrete, workable objectives of physical educa- 
tion. 

PHYSICAL EDUCATION OBJECTIVES 

The first two studies attempted to describe the physical education 
objectives now being proposed by members of our profession. Bookwalter 
(Indiana University) tabulated all the objectives listed in twelve books 
on physical education, in twelve state courses of study, and in seven mu- 
nicipal courses of study. Foran (graduate student at Wayne University) 
tabulated all the objectives listed in our four professional journals (Pen- 
tathlon, former journal of the Mid-West Society, Journal of Health and 


ee 
oe 


Soi eet 











6 RESEARCH QUARTERLY 


Physical Education, RESEARCH QUARTERLY, and the American Physical 
Education Review) for the past ten years, in eleven books on physical 
education, and in four state courses of study. 

These studies show (1) a wide variety of objectives proposed! and 

(2) a large amount of overlapping of the objectives proposed by the 
same individual or individuals.* These studies resulted (1) in an attempt 
to discover the reasons for this wide disparity and (2) in an attempt at 
a Classification scheme suitable for the classification of any proposed ob- 
jectives and at stating, in concrete terms, the basic element underlying 
each group of objectives or the common element any objective needs to 
possess for its inclusion in any one group. An understanding of these 
should result in a clearer analysis of any objectives proposed. 

The subcommittee suggests that the following four reasons account 
for the disparity among the objectives of physical education. 

First, there exists a wide disagreement in the definition of terms. 
Words like “cooperation” and “coordination” have different meanings to 
different people and the same single concept is being expressed by means 
of different words or phrases by different individuals. Most disagreements 
seem to be due to this phenomenon. Second, contradictory beliefs and 
convictions exist in one and the same individual. This is true, to a greater 
or lesser degree, of all who are human. It is due fundamentally to con- 
flicting desires within the same individual. Third, the generally expressed 
generalities like honesty, loyalty, coordination, self-control, etc., have 
not been traced to their logical conclusions therefore their exact meaning 
is not understood and appreciated. Fourth, there exist fundamental dif- 
ferences among people as to life values. The subcommittee believes that 
at least nine-tenths of our disagreements about objectives are due to one 
or more of the first three reasons stated.® 

The major headings of objectives we propose for adoption are as fol- 
lows: (1) objectives that center around the physical or the somatic 
growth and development of the individual; (2) objectives that center 
around the intellectual growth and development of the individual (in 
this second group would be included only such objectives as ability to 
think, ability to foresee consequences or cause and effect relationships, 
ability to plan for the solution of a problem, etc.); (3) objectives that 
center around the social growth and development of the individual, that 
is around the relationship of individuals to each other (the so-called 
“moral” traits would be included here, since they usually express how 
one feels in one’s relations towards others, as contrasted to the so-called 
“social” traits which usually express how one acts towards others).* 


1 Bookwalter found 149 objectives listed. Of these 75 were of a different nature. Foran 
found 608 objectives. Of these 93 were of a different nature. 

2 For instance, the same individual would list cooperation and citizenship as two dis- 
tinct objectives whereas they might well have been grouped together. 

8 See Whitehead in Process and Reality and Lotka in Elements of Physical Biology. 

4 Such as honesty versus cooperation. 
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The term “mental” was purposely avoided because of its ambiguous 
use. To some it connotes only intellectual activities, while to others its 
meaning includes also emotional ones.° The listing of this classification 
and of the basis for each group may not seem like a contribution to our 
thinking, but a glance at the large variety of objectives now being pro- 
posed makes the adoption of a classification scheme based on such fun- 
damental principles as are here listed highly necessary. So much for the 
studies relative to the scope of our present day objectives. 


DETERMINATION OF CHILD NEEDS 


Since our objectives must be based on the needs, first of children and 
second of society, three of our studies concerned themselves with the de- 
termination of child needs. 

Clevett (George Williams College) combined the findings of nine 
studies reporting child interests objectively. In his summary he lists cer- 
tain interests which seem to be common for each age level. Hadcock 
(graduate student at Wayne University) obtained a list of activity pref- 
erences by school children and then surveyed the after-school activities 
of the same children. Mrs. Page (graduate student at Wayne University) 
combined the child characteristics found in a number of books on gen- 
etic psychology. 

The findings of these studies clearly contribute to the solution of our 
problem, but further steps are indicated if we are to discern the child 
needs—particularly those that we, as physical educators, should prima- 
rily be concerned with. 

Two notable difficulties have beset our “child interest” studies which 
have been used as determiners of child needs. The first arises out of the 
failure to distinguish between what the writer is pleased to call an “urge’’ 
and a “taste.” An “urge” is the name we give to the condition of the hu- 
man or animal organism in which the intra-organic condition is out of 
equilibrium necessitating the organism to act to bring back equilibrium. 
Some psychologists prefer to call this condition an organic tension, a 
drive, a set, a readiness-to-act, a motivating condition, a desire, a crav- 
ing, depending on what school of psychology is being espoused. These in- 
herent urges are our primal urges. 

A “taste” is the form whereby the urge expresses itself. To run and 
to chase are results of urges. The form the running takes, and the type of 
chasing game participated in and enjoyed, is due to an acquired “‘taste.”’ 
To throw may be due to a primary urge. To prefer to throw a rock to a 
baseball or a spear, and to prefer to throw the rock at a tin can in our 
own back yard to that of throwing it at a passing cat or at the windows 
of a deserted factory is due to an acquired taste. 

Most check-lists of child interests have given us only a list of ac- 


5 The mental hygienists who deal primarily with emotional instabilities call themselves 
mental hygienists. 
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quired tastes. They can however give us more, provided we do two things, 
First, we need to collect children’s tastes from widely different geo. 
graphical areas and cultures and from widely different chronological 
times. Second, the common elements present in the activities participated 
in by any age group would then need to be discovered. A list of these 
“least common denominators” would be a fairly accurate list of the child- 
ren’s primary urges at each age level. 

The second difficulty in our determination of child needs through 
child interests arises out of our habit of stating the child characteristics 
according to age group levels. It would be more profitable to take specific 
urges and show the progressive forms in which they are manifested and 
the approximate chronological ages when one might expect a normal 
child to be passing, or to have passed, from one form to the other. To 
illustrate, imagination is a characteristic of all ages. Knowing the suc- 
cessive forms in which the imaginative urge manifests itself would aid us 
in appraising each individual’s own stage of development or maturation 
as regards that particular urge and thereby would aid us in discovering 
where our job lay. A vertical picture of development would be infinitely 


of greater use than our present horizontal one. So much for the studies 
dealing with child needs. 


ANALYSIS OF NEURO-MUSCULAR AND SOCIAL OBJECTIVES 


Over a period of years, the graduate students in the “Curriculum” 
course of the chairman of this subcommittee, at Wayne University and 
at the University of Michigan, have endeavored to analyze the “neuro- 
muscular” objectives generally proposed into a group of elements which 
it was felt were irreducible. To date we have arrived at the following list: 
(1) flexibility, (2) strength, (3) balance, (4) reaction time, (5) judg- 
ment of time, distance, weight. It is the present belief of this group that 
all neuromuscular objectives proposed to date are nothing but combina- 
tions of two or more of the above specific items. This subcommittee 
recommends that these be adopted as standards for all further research 
and for further listings of objectives in this field. 

What has been attempted for the neuromuscular objectives must be 
attempted for the objectives we set up to meet the needs of society. This 
brings us to our fourth type of research in our endeavor to set up objec- 
tives of physical education. 

Societal needs are expressed in our everyday living. These daily be- 
haviors of ours consciously or unconsciously steer the urges of the child 
into its future mold. What do we want this constantly changing organism 
to accumulate in its travel through life? This is largely a problem of 
philosophy and of philosophical research. The answer results from an 
evaluation of what is most good (most satisfying) in life. 

Very little has been done in this direction and the results of the 
meagre studies made to date have netted us few concrete results, because 
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the gap between our aims and objectives, and our activities has as yet 
not been bridged.® We set up social objectives in most general terms and 
somehow or other leave it to blind faith to work the miracle of having 
them acquired by the participants in physical education activities by the 
mere fact of participation. We have failed to act on what we all recognize 
to be the truth, namely, that the so-called concomitant learnings are in- 
finitely more important in life than what we learn directly (the three R’s, 
sports, skills, etc.), and because of this we have spent much time in an- 
alyzing sports and games into skills with little or no time being devoted 
to them for their potentialities in teaching specific behavior patterns that 
will carry over into life. 

We all agree that social traits such as loyalty, tolerance, etc., do not 
exist, yet we insist in listing them without defining them. We say that 
traits are specific behaviors having a common base, but we have not 
listed these common elements. Just as soon as we work out a list of the 
common elements of the multitude of objectives we propose, just that 
soon and no sooner, will we reduce our list of conflicting and contradic- 
tory objectives and arrive at objectives that we really wish to teach and 
that really are teachable through physical education. 

We are in sore need of philosophical research studies that will chisel 
away the barnacles of high sounding verbiage and half-digested truths 
and give us concrete, stable, basic objectives. One such study is being 
undertaken at Wayne University, but it is still in its embryonic stage. 


Part III 


Report of Subcommittee IT 
Selection and Adaptation of Activities 


By Proressor W. R. LAPorTE 
University of Southern California 


Two studies were reported in this division last year. The first dealt 
with the adaptation of the program to the girls’ field, and presented 
definite tables of placement and time allotment for the several activities 
as interpreted for girls’ use. 

The second study dealt with a comparative survey of activities in 
common use as indicated in state and city manuals. This survey indi- 
cated a close correlation between the recommended placement of ac- 
tivities in terms of their probable value, and their actual use and em- 
phasis in programs now under way. 

Two other supplementary survey studies have been carried on this 
year, under the direction of the chairman. One of these dealt with the 
comparative interest appeal of prevailing physical activities. This was 
handled by a graduate student at the University of Southern California, 
Mr. Howard Beckner. The second was a preliminary study on the ques- 
tion of selection of fundamentals of activities, their appropriate weight- 





6 See Charters. 
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ing and order of sequence for teaching purposes. This is being handled 
by Mr. Richard Ryan, graduate student at the University of Southern 
California. The second study is still incomplete, but sufficient data are 
available to give an indication of the procedure followed and type of 
results being secured. 

I. The Comparative Interest Appeal of Prevailing Physical Educa- 
tion Activities —The purpose of this study was to determine the activi- 
ties in the boys’ program which seemed to have the greatest appeal from 
the standpoint of participation. The further purpose was to get responses 
as to whether certain factors had any marked influence on this interest. 
These factors included age, locality, season, experience, opportunity for 
participation, tradition, and publicity. 

There has been a definite question in the minds of the committee 
from the start as to whether a program formulated by teachers and 
leaders as most desirable would also be one which would appeal strongly 
to the participant. It was hoped that this study might indicate the degree 
of correlation between expert opinion and student interest. 

Twenty-one different groups were contacted by the investigator, in- 
cluding five junior high schools, four senior high schools, four junior col- 
leges, and eight adult clubs. The last group, of course, could not be com- 
pared with the committee ratings since the latter were confined to school 
ages only. 

Tables I, II, III, and IV show the ranked comparisons of student 
interest with expert judgment respectively, for the junior high school, 
senior high school, junior college, and averages for the three preceding. 

It will be noted that there is a strong similarity in the two rankings 
in each table for the total range of activities. The correlation coefficients 
of .669 for junior high school, .737 for senior high, .698 for college, and 
.684 for the average, are significant. Some of the differences where stu- 
dents failed to rank activities high in interest can be explained on the 
basis of their lack of acquaintance with the particular activity. In others, 
it might be due to their failure ta appreciate the contributory values as 
well as does the expert. 

On the whole, the correlation is high enough to assure us that the 
evaluations and placements of activities as proposed are not far off, par- 
ticularly if the upper half of the activities are used as a basis of the pro- 
gram for a given school level. 

In general, differences were essentially as follows: handball, track, 
archery, and horseshoes were given higher ranking by students, while 
volleyball, speedball, squash, and modified games were given a higher 
ranking by experts. The students considered swimming as the foremost 
activity, closely followed by football, basketball, tennis, baseball, and 
track. 

The influence of other factors on interest was noted. Age was found 
to be a major factor in modifying interest. Location and season seemed 
to have relatively little effect. While there might be some justification for 
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teaching sports in season there may be equally good reason for putting 
them at other times in the school year. Experience proved to be a very 
strong factor in determining whether an activity was liked or disliked. 
Facilities seemed to have little bearing alone on interest. Tradition 
seemed to have very little appreciable effect, while publicity was quite 
significant. 

TABLE I 


RANK COMPARISONS OF JUNIOR HIGH SCHOOL STUDENT 
INTERESTS WITH EXPERT JUDGMENT 
Correlation coefficient .669 














Student Expert Student Expert 
Activity rank rank Activity rank rank 
NI oo 0 0's 5.0 0000.0. I I ee 16 14 
Ns se 5-04.90" s:0'n 0.05% 2 3 Gym games.............. 17 12 
INI a 04506. save oH 3 7 GE Noir sal avindeiicaces 18 20 
Basketball .............. 4 2 OME isd sia, dk vas oie 19 26 
eee 5 10 RMI aGearcavts Sse mace 20 9 
Sere 6 17 Tumbling and pyramids... 21 18 
Playground baseball ...... 7 4 Heavy apparatus......... 22 29 
UIE 5o555' 56's, 9305600 55 0 t0's"% 8 8 WOEPUED e.vieise soc vices 23 6 
eer 9 5 Clog and tap dancing..... 24 23 
NE Sars iad taieisiorn.s'p<ts 10 16 eee 25 22 
Touch football........... II 13 Free exercises............ 26 27 
re 12 15 Modified games.......... 27 II 
SE 26.55) 4.55 56 Se wae 13 28 INE aii ais. 2's. 005i 28 30 
MEPCOROCS oo ies ce tec eee 14 25 PO GRININE e660 ssisinreies 29 29 
MUNROE OIDs .0 6s. sca sive 15 21 Gymnastic dancing....... 30 19 
TABLE II 


RANK COMPARISONS OF SENIOR HicH ScHOOoL STUDENT 
INTERESTS WITH EXPERT JUDGMENT 
Correlation coefficient .737 











Student Expert Student Expert 

Activity rank rank Activity rank rank 
EE Sinaiabiesinwn aut I I 2 16 II 
MEE osiocascsosswecace 2 2 GRO ars i5 16 dis, o:a\éin oleate 17 17 
SEE Ssivie's.ely ace sues’ 3 3 DONNER aise iinso5anease 18 25 
RS, Sila Wain 0a 4 9 Tumbling and pyramids... 19 20 
ere 5 14 re 20 27 
eo ic fo seinetie oe 6 4 WE viv aici sieee cas 21 8 
ee 7 12 Gymnastic dancing....... 22 23 
Touch football........... 8 10 Heavy apparatus......... 23 28 
as ahs weve 9 18 pe. 24 13 
Playground baseball...... 10 5 Clie SOG ABD. 6 once hic 25 22 
a II 16 ers 26 30 
a 12 6 Free exercises............ 27 29 
Water polo.............. 13 15 ai ch is civnnens 28 21 
Ee 14 26 Folk dancing ............ 29 24 


eee 15 7 Modified games.......... 30 19 
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TABLE III 
Rank COMPARISONS OF COLLEGE STUDENT 
INTERESTS WITH EXPERT JUDGMENT 
Correlation coefficient .698 




















Student Expert Student Expert 
Activity rank rank Activity rank rank 
a” a ee ee I 3 Tumbling and pyramids.. 16 21 
| Rs ee 2 4 SORE RUMI ose scick onset 17 8 
SS ee ee 3.5 7 ct ee eee 18.5 22 
MINI is hi 5.Gis woe wininaielne ie 3.5 2 FAGIBEBNOES oscceccecssce 18.5 27 
NINE 6 ors 5 chong ar 5 I OO ese 20 9 
BEE 0 bide wnedscnsnsnss 6 20 errr rey 21 5 
URI ER eases 7 12 PRED aici 6 sn -acacaierd 22 28 
ROE ein a sn wiepaininis i & 8 II Heavy apparatus ........ 23.5 26 
LT een 9 19 Clog and tap dancing.... 23.5 25 
PERE Lo ctwGhuwnsacre 10 13 Gymnastic dancing....... 25 23 
Playground baseball ..... II 10 ee ar 26 30 
Touch football.......... 12 16 MA RMARS aia ein oso wic-0 tei 27 17 
PERE: yt siseawie ovine rs «5 Free exercises ........... 28 29 
MET api was se vsaewex 13.5 6 ele et) ees 29 24 
BUAREENIONS. Suinieicaicncsns 15 14 Modified games.......... 30 18 
TABLE IV 


RANK COMPARISONS OF STUDENT INTERESTS WITH EXPERT JUDGMENT 
BASED ON AVERAGE SCORES FOR THE 
THREE SCHOOL GROUPS 
Correlation coefficient .684 











Student Expert Student Expert 
Activity rank rank Activity rank rank 
ol er err r 2.5 BEM BAUME 65:6 055.5 5's Seo om 16 5.5 
ere 2 I ef. 17 26 
EE, cies easuawivces 3 2.5 EN es isis oii wine wr aelsiatw 18 9.5 
Re ora a icciaissinvie 4 8 ee i re 19 24 
PN as ais se «oss a 0.0 5 4 Tumbling and pyramids... 20 20 
po ee 6 14.5 ae ee 21 9.5 
ia pS anaes 7 16 APU MNO 6 5) 5 ssw ns arere sai 22 12 
2 Ee ee 8 14.5 Heavy apparatus......... 23 27 
Playground ball.......... 9 7 Clog and tap dancing..... 24 22 
ce. eee 10 17 PRIMO Gigs se aolsi8- 5 WE Ny 25 21 
aourk foothall........... II II Gymnastic dancing....... 26 28 
EE nha ose ies sew isincs 12 18 ET er 27 29 
Sb aie bei cw oaniwuns 13 5.5 CCS -CROTCINES . . 65 os sve 28 30 
Ee ener 14 25 POMGAROINE ....0.00s0%% 29 23 
Sere 15 19 Modified games.......... 30 13 





II. Questionnaire Study of Fundamentals, Their Selection, Weight- 
ing, and Teaching Sequence.—This study primarily was a preliminary 
one to experiment with procedure. It is expected that this procedure will 
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be modified and used by the chairman for a nation wide study during the 
ensuing year. 

The chairman is operating on the assumption that the next step in 
the work of Committee No. II will deal with the determination of specific 
fundamentals for the several activities at the various grade levels; that 
each activity is built upon certain basic factors which should logically 
serve as teaching units. These units essentially represent the items in 
which skill and knowledge are necessary before the performer may be- 
come an effective player. The dribble in basketball is an illustration of 
such a fundamental. 

The second assumption is that having determined these funda- 
mentals, the next step is to weight them relatively as to the amount of 
time that can justifiably be given to them because of their importance or 
difficulty. For example, one activity, such as basket shooting in basket- 
ball, might deserve two or three times as much attention from the point 
of time as does the dribble. 

The third assumption is that having determined the fundamentals 
and their relative importance or weighting, the next step is to determine 
the sequence in which they should be presented for the most effective 
learning. Obviously, some activities should precede certain others. For 
example, catching a basketball would logically precede a fundamental 
such as pivoting. 

In this particular study, questionnaires were sent to 210 school of- 
ficials including department heads in large high schools, and county and 
city supervisors. 

The raters were requested to indicate on the proposed list for each 
activity the ten fundamentals which they considered most important. 
They were asked next to rate them in order of the sequence which they 
thought was most logical for instruction presentation. Finally they were 
asked to indicate the percentage of time which they would devote to each 
of the ten fundamentals, out of a total of 100 per cent. 

The study was undertaken too late to get complete returns before 
formulating this report. Table V, however, shows the tabulation of rat- 
ings from 36 reports returned up to date, on ten different representative 
activities. In the first column, under teaching units, are indicated the ten 
activities agreed upon by the group as most important. In the second 
column under teaching sequence is indicated the order in which the ac- 
tivity should be presented. In the third column under time percentage is 
indicated the percentage of time to be given each fundamental out of a 
total of 100 per cent. 

The results of this study are not significant except as they indicate 
a plan of procedure and point the way to the type of results that can be 
expected. The chairman expects to refine this procedure and use it on a 
large scale for a nation-wide study for the coming year. 
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TEAcHING Units, SEQUENCE, AND PERCENTAGE TIME ALLOTMENT 





TABLE V 








Teaching Unit 


Teaching 
Sequence Percentage 


Time 


Teaching Unit 





Teaching Time 


Sequence Percentage 





























Basketball Squash 
2 ee I 25 Grip of racket ...... I 5 
LO ee ee 2 20 POOLWORE  6s00scs ess 2 10 
NID os cinco Suis 3 10 co eee 3 15 
ee 4 8 Ball placement ..... 4 15 
Free throw ......... 5 8 Backhand return .... 5 10 
Lo re 6 8 Forehand return .... 6 10 
a ee 7 8 Position on court ... 7 5 
RRUUERED oSicwicas sso 8 5 a re 8 10 
eS re 9 3 Overhead return .... 9 10 
Screening .......... 10 5 Volleying ball ...... 10 10 
Soccer Indoor Baseball 
SPI 50S os sheets I 15 ee ee I 25 
Ce: 2 15 Ground-ball fielding 2 10 
ere 3 10 Infield throwing .... 3 10 
OS rere 4 8 Fly-ball fielding .... 4 10 
ON ee 5 7 ea er 5 10 
oe 6 10 Base running ....... 6 7 
Comer kick......... 7 10 ere 7 y] 
ere 8 7 Outfield throwing ... 8 7 
RENE, i'n wind wate sis 9 10 LO eae 9 7 
ee 10 8 eee ree 10 7 
Touch Football Speedball 
eer I 20 eee I 20 
Pass receiving ...... 2 10 Lo ae 2 15 
MRED G5 <icwow <us.si s 8 re 2 10 
Running with ball .. 4 10 REE 6-6 i a8 esa vie 4 10 
NN ss iace.h eine 5 10 ‘ge |: re 5 10 
Line blocking ...... 6 10 Ont <>: irae 6 10 
Open-field running .. 7 8 Cy eae -| 6 
Open-field blocking.. 8 8 fa area 8 7 
Catching kicked ball 9 8 eo eee 9 6 
0 ee 10 8 RNID oo Sada ieisa isis 10 6 
Golf Volleyball 
OD. ein sis kceie kee I 10 Underhand serve .... 1 10 
i ee 2 10 Over-arm serve ..... 2 10 
Back swing ........ 3 10 Handling high ball.. 3 10 
Down swing ....... 4 10 Handling low ball... 4 10 
a 5 20 ee 5 10 
Midiron shots ...... 6 5 ae ae 6 10 
Wood club shots .... 7 10 Receiving stance .... 7 10 
Mashie shots ....... 8 10 oe 8 10 
Mashie niblick ...... 9 10 Spot serving ....... 9 10 
ol, eee 10 5 Recovering net ball.. 10 10 
Handball Tennis 
Meeting ball ....... I 10 Forehand drive ..... I 20 
Ball placement ..... 2 10 ee 2 10 
Under-arm serve ... 3 10 Eastern grip ....... 3 3 
[See 4 10 Volleying .......... 4 10 
Side-arm stroke .... 5 10 Western grip ....... 5 2 
Under-arm stroke .. 6 10 Backhand stroke .... 6 15 
Service back ....... 7 10 Ce ere 4 10 
Over-arm serve ..... 8 10 Overhead smash .... 8 10 
Over-arm stroke .... 9 10 eee 9 10 
Punch stroke ....... 10 10 rere 10 10 
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Part IV 


Report of Subcommittee III 
Determination of Suitable Teaching Situations 
and Teaching Techniques 


By Proressor C. L. BROWNELL, PH.D. 
Teachers College, Columbia 


After seeking the advice of the convention, Dr. Brownell requested 
more time in the preparation of his report. 


Part V 


Report of Subcommittee IV 
Formulation of Standardized Achievement Tests 


By Proressor FREDERICK W. Cozens, PH.D. 
University of California at Los Angeles 


It seems logical to believe that the formulation of tests in connection 
with the work of this subcommittee should follow the outline suggested 
in the 1932 report of the Committee on Curriculum Research; namely, 

(1) Skill tests in each activity of the curriculum; 

(2) Tests in the rules of each activity; 

(3) Tests involving strategy in game situations; and finally, 

(4) Tests in social attitudes involved in each activity. 

A study involving such a broad scope as this will undoubtedly con- 
sume a period of years in its formulation, but will, when completed, offer 
the type of material to use as an accurate measuring instrument with 
which to evaluate considerable portions of our program content. 

The work of the Chairman of your Subcommittee on Tests and Meas- 
urements has been devoted this year to the formulation of standardized 
procedures in skill tests covering a number of activities, to the collection 
of data on performances in these tests, and finally to the setting up of 
achievement scales in thirty-five events in six activities. 

Before summarizing the detailed work of the subcommittee the pur- 
pose of the study thus far should be made clear. 

Progress in the program of physical education during the past twenty 
years has been due largely to (1) an increase in facilities and time allot- 
ment, (2) to a more adequate preparation of teachers, and (3) to a more 
scientific approach in attacking our problems. Unquestionably, the recent 
improvement in our measuring devices has given considerable impetus 
to our scientific approach, but still a considerable proportion of the 
profession is not aware of the need for scientifically constructed scales 
by which to measure achievement in physical education activities. 
Briefly, such scales will serve the following purposes: 

1. They will serve to interest students in all-round physical develop- 
ment through a fair evaluation of their efforts. The measurement of 
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pupil progress and improvement is very essential if we are to hold the 
student’s interest over a period of time. 

2. They may be used to determine the skill status of the student 
so that a program adapted to his needs may be prescribed. A very im- 
portant factor in prescribing a program for the student lies in the ability 
of the instructor to diagnose his strengths and weaknesses in particular 
phases of our activity work as well as in all-round ability. 

3. They may also be used as a means of predicting probable future 
success in a particular activity, that is, as prognostic tests. 

4. Finally, achievement scales offer a very definite aid in further 
research and experimentation in our field. They are indispensable guides 
in many problems of teaching and administrative procedures, curriculum 
content, and in the psychologic, physiologic, and sociologic aspects of 
the field of physical education. 


THE CLASSIFICATION OF COLLEGE MEN 

Classification or grouping of boys and girls for purposes of fair com- 
petition has been a concern of physical educators since Reilly’s study in 
1917.1 Though not truly scientific, Reilly’s study was the forerunner of 
a number of studies which now enable us to group scientifically boys 
and girls from the elementary school through the college age level. 

In the classification of college men, the factor of age must be omitted 
since, in this group, the relationships of age to performance in a wide 
variety of events is nearly zero. Height and weight, however, cannot be 
neglected since we find sizeable relationships existing between these 
factors and performance in the various elements of athletic activity. 
Because these relationships are not of sufficient size for prediction pur- 
poses, some arbitrary plan of classification seems imperative. 

The arbitrary classification set up in this study was established ac- 
cording to the following plan: 

1. A height distribution of 7,389 entering college freshmen was com- 
piled. 

2. Lacking a criterion of what constitutes tallness or shortness, the 
upper 25 per cent of this height group was arbitrarily assigned a desig- 
nation as “tall” and the lower 25 per cent a designation as “short.” The 
measure used to determine the upper and lower limits of the “medium” 
height group was one probable error on each side of the mean. 

3. Distributions of weight for each inch of height were then made 
and the “medium” weight groups in each instance taken as representing 
the middle 50 per cent. All heights and weights were taken without 
clothing. 


4. Such a grouping automatically divides men into nine classes, 
namely, 


Tall Slender Medium Slender Short Slender 
Tall Medium Medium Medium Short Medium 
Tall Heavy Medium Heavy Short Heavy 


1J. F. Reilly, New Rational Athletics for Boys and Girls. New York: D. C. Heath 
and Company, 1917. 
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There is a decided advantage to this type of classification in that the 
mention of a man’s classification, as for example, Short Heavy, imme- 
diately gives the instructor a very definite idea of the individual’s type 
of stature in contrast to groupings of Class A, Class B, etc. 

The chart shown below gives in tabular form material for classifying 
college men according to the factors of height and weight. 


CHART FOR HEIGHT-WEIGHT CLass DIVISION OF COLLEGE MEN 





Weight 
Height Slender Medium Heavy 
f 4-11 Up to 92 93-108 109 up 
5-0 Up to 97 98-112 113 up 
5-1 Up to tor 102-117 118 up 
J 5-2 Up to 106 107-121 122 up 
Short 5-3 Up to 110 111-126 127 up 
5-4 Up to 114 115-131 132 up 
5-5 Up to 118 I19-135 136 up 
L 5-6 Up to 121 122-139 140 up 
5-7 Up to 124 125-143 144 up 
. -8 Up to 128 129-147 148 up 
Medium i; Up to 131 132-150 I5I up 
5-10 Up to 134 135-153 154 up 
5-11 Up to 138 139-157 158 up 
6-0 Up to 142 143-162 163 up 
Tall 6-1 Up to 146 147-166 167 up 
6-2 Up to 150 151-171 172 up 
6-3 Up to 154 155-175 176 up 
6-4 Up to 158 159-179 180 up 


Procedure for Use of Chart 

1. Short men are those 5-634 and under; tall men are those 5-104 and over. 

2. Short men comprise 25 per cent of the group; medium height men 50 per 
cent ; and tall men 25 per cent. 

3. In the weight groups, slender men are in the lower 25 per cent; medium 
weight men in the middle 50 per cent; and heavy men in the top 25 per cent. 

4. After obtaining height and weight of student, consult chart for division into 
one of nine possible classes: 


Tall Slender Medium Slender Short Slender 
Tall Medium Medium Medium Short Medium 
Tall Heavy Medium Heavy Short Heavy 


5. After classifying student according to a Height-Weight Division, obtain 
score from Achievement Tables for the particular classification. 


ACTIVITY TESTS INCLUDED IN THE STUDY 


Tests for activities in this study may be grouped according to the 
plan suggested in the 1931 Report of the Committee on Curriculum Re- 
search :? 

I. Aquatics 
1. Swimming and Diving. (No tests set up).* 
2. Life Saving. (No tests set up) 





2-Wm. Ralph LaPorte (Chairman), “A Study of Relative Values of Thirty Important 
Activities in the Physical Education Program for Boys,’ RESEARCH QUARTERLY, AMERI- 
CAN Puysicat Epucation AssociATION, II: 1 (March, 1931), 168. 

* Meaning no tests set up in this study. 


ES Se et 






a EO 


| 








18 RESEARCH QUARTERLY 


II. Combatives 
1. Boxing. (No tests set up) 
2. Wrestling. (No tests set up) 
3. Fencing. (No tests set up) 
III. Gymnastics 
1. Gymnastic Games and Relays. (No tests set up) 
2. Tumbling and Pyramids. 


a) Frog Stand for time. d) Running long dive. 
b) Push-up (from floor). e) Standing high kick. 
c) Running high dive. 
3. Heavy Apparatus 
a) Bar mount for time. e) Half-lever (on parallel bars), 
b) Bar snap for distance. f) Pull-up (chin). 
c) Bar vault for height. g) Rope Climb (20 feet). 


d) Dip (on parallel bars). 
4. Free exercises. (No tests set up) 
5. Marching. (No tests set up) 
IV. Individual Sports 
1. Tennis. (No tests set up) 
2. Track and field. 


a) Discus throw i) Running high jump 

6) Dodging run j) Running hop, step and jump 
c) Half mile run k) Shot put (12 Ib.) 

d) Medicine ball run 1) Standing backward broad jump 
e€) 100-yard dash m) Standing broad jump 

f) 120-yard low hurdles n) Standing hop, step and jump 
g) 440-yard run 0) Two-mile walk 


h) Running broad jump 
3. Golf. (No tests set up) 
~»4. Handball. (No tests set up) 
* 5. Squash and Squash Tennis (No tests set up) 
6. Archery. (No tests set up) 
7. Horseshoes. (No tests set up) 
V. Rhythmics 
1. Clog and Tap Dancing. (No tests set up) 
2. Gymnastic Dancing. (No tests set up) 
3. Folk Dancing. (No tests set up) 


VI. Team Games 


1. Football 
a) Drop kick for accuracy c) Football pass for distance 
b) Football pass for accuracy d) Football punt for distance 


2. Basketball 
a) Basketball goal throw 
b) Basketball throw for distance 
c) Jump and reach 
3. Playgroundball 
a) Playground baseball throw for distance 
. Soccer. (No tests set up) 
. Speedball. (No tests set up) 
. Volleyball. (No tests set up) 
Baseball. (No tests set up) 
Touch football. (No tests set up) 
. Water Polo. (No tests set up) 
. Modified Games. (No tests set up) 
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STANDARDIZED DIRECTIONS FOR INDIVIDUAL TESTS 
Standardized procedure has been formulated for thirty-five events 
in all. To illustrate, a sample for one event is offered. 


Bar SNAP FOR DISTANCE 

A. Equipment Needed.—One or several adjustable horizontal bars. These may 
be either inside or outside. If inside, mats for landing must be provided; if outside, 
a sawdust or sand pit will serve the purpose. 

B. Description—The stunt consists in grasping the bar while standing on the 
floor or ground facing it, swinging underneath with the feet close to the bar, shoot- 
ing the feet upward, arching the back, and letting go of the bar at the right moment 
to give distance, landing on the feet. 

For ease in administration, stretch a tape on the floor or ground from the 
plane of the bar outward. Distances can then be estimated closely and called off 
rapidly without the necessity of taking more exact measurements. 

C. Rules—1. The bar must be set at a height of four feet, six inches above the 
floor or ground. 

2. The contestant must stand on the floor or ground grasping the bar pre- 
liminary to the take-off. 

3. No run or mounting the bar is allowed. 

4. Three trials are allowed and the contestant’s score recorded as his best snap 
in feet and inches, to the nearest inch. Measurements are taken on the ground or 
floor from the plane of the bar to the point nearest the plane of the bar where any 
part of the body touches. 


PROCEDURES USED IN THE CONSTRUCTION OF SCALES 


Data used in the construction of the 35 achievement scales were 
collected at the University of California at Los Angeles in required class 
work in physical education during the period between the years 1026 
and 1934. The number of men tested in each event ranges between .0 
and 5,000. The total number of cases necessary in an event to formulate 
a respectable distribution in each height-weight division is governed 
entirely by a percentage situation. Out of 1,000 cases, only 62 of them, 
under normal circumstances, will fall in the following divisions—Tall 
Slender, Tall Heavy, Short Slender, Short Heavy; 125 cases will ordi- 
narily be Tall Medium, Medium Slender, Medium Heavy, or Short 
Medium; while 250 will inevitably be Medium Medium. In order to get 
at least 100 cases in the Short Slender group, for example, 1,600 men 
will have to be tested in a particular event. 

After grouping men according to one of the nine height-weight divi- 
sions, scores were tabulated and means and standard deviations com- 
puted. It was found that the standard deviations of all height-weight 
divisions in a particular event were approximately the same and hence 
these were averaged as offering the best-fit sigma of that event. 

The question immediately arises as to the type of achievement scale 
which should be set up. It has been shown that with heterogeneous groups 
the increased increment plan of scoring should be used, that is, that point 
or score awards should become increasingly larger for a given increment 
of time, distance, or height as the scale approaches the upper limit. 
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Since, with the classification scheme used in this study, namely, height. 
weight class divisions, an attempt has been made to group men hom- 
ogeneously, it seems reasonable to present a plan of scoring known as the 


equal-step interval in which progress is made by equal steps throughout | 


the scoring scale. 

In determining an upper and lower limit for scales it was found that 
the mean + three standard deviations seemed to fit the situation as it 
covers the range of performance and is possible of attainment at the 
upper end of the scale and allows practically every man to receive a 
score at the lower end of the scale. Theoretically, the scale excludes at 
each end only 134 cases out of 1000. 

All scales, therefore, have been set up in such a manner that a score 
of 50 is the performance level at the mean or average, a score of 100 at 
three standard deviations above the mean and a score of zero at three 
standard deviations below the mean. Increments for each score increase 

(6 sigma) 
will then be C100) : 

Each scale has been constructed on this basis and consequently 
identical scores on all scales represent equivalent performances. This 
will make possible the addition or averaging of scores on several events 
in order to obtain total performance ability. 


HOW TO USE THE ACHIEVEMENT SCALES 


1. Classify the student to be tested according to the Height-Weight 
Division Chart, that is, tall slender, medium heavy, short medium, etc. 
as the case may be. 

2. Obtain his performance score in the event desired. For example, 
Bar Snap for Distance, Short Slender, 5 feet, 8 inches. 

3. Consult the Achievement Scale for the Bar Snap and run down 
the column under the student’s classification until his performance 
score is found. Then read the Achievement Score on the right or left. 
In this case it will be fifty-eight. 

A sample of the achievement scales set up is shown in the accom- 
panying table. 

SUMMARY AND RECOMMENDATIONS 

1. This study is only a small beginning on the measurement pro- 
gram which should be undertaken as a definite project for the future 
by the Association. 

2. A classification plan for grouping college men according to the 
factors of height and weight has been suggested in this study. The plan 
has been in operation for a number of years at the University of Cal- 
ifornia at Los Angeles and appears to fit the situation. It should either 
be adopted or rejected by the Association. 

3. The plan of scoring achievement should be made standard 
throughout the various divisions of the measurement of motor skills. 
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The plan presented here seems reasonable from every point of view, but 
until it is accepted as standard for this project, we shall not be able to 
work toward a uniform scheme of presentation. 

4. It is practically impossible to expect one individual or set of in- 
dividuals in any institution to formulate tests and collect data in more 
than one division of the six major headings. Tests under each of these 
divisions must be set up according to a definite plan, either the one 
which has already been outlined or another agreed upon by the Asso- 


ciation. 
5. In attempting to outline our work for the future two courses of 


action are open: 

a) The gradual completion of all skill tests in each of the six major 
divisions and subdivisions by alloting various tests to members in col- 
leges throughout the country. Next, the gradual completion (one by 
one) of the other phases of the program—rules, team strategy, and 
social attitudes. 

b) The gradual completion of the entire program by completing the 
four phases of each activity in the major divisions. For example, take 
the case of division VI, Team Games. Tests in the various phases of the 
games listed under this heading might be completed before another di- 
vision was undertaken. 

Your subcommittee would suggest method (a), first, because we 
have made a start in this direction, second, because we are still in the 
process of evolution in rules and strategy, and third, we shall learn 
much in the next few years regarding the measurement of social atti- 


tudes. 


Part VI 


Report of Subcommittee V 
Establishing Appropriate Administration Standards 


By Proressor FRANK Ltoyp, PH.D. 
New York University 


WORK IN THE PROCESS OF COMPLETION 


a) The problem has been outlined under main logical headings. 
Each heading has been broken down into sub-headings. This analysis 
was used in order to establish the scope of the problem and to make 
available a classification under which materials might be organized. 

b) The existing research pertaining to this problem is now being 
collected and organized under the main and sub-headings referred to 


above. 
PLANS FOR THE FUTURE 


It is necessary that a complete bibliographical and literature-analyt- 
ical study be made in order to benefit by the suggestions which have 


been made for standards in this field. 
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Where research of a reliable nature does not exist, it will be neces. 
sary to use expert personal opinion for the establishment of these stand- 
ards. This will be done through personal correspondence by the chair- 
man, with a selected group of individuals who have shown their ability 
in the fields of practice and literature or both in connection with this 
problem. 

When these suggested lists of standards have been established, they 
will be submitted to a limited number of the members of the College 
Physical Education Association. The cooperating members will be asked 
to critically evaluate the standards, indicating their agreement or dis- 
agreement. Where they disagree they will be asked to suggest changes, 
There will be a further opportunity for the addition of other standards. 

It is requested that all the members of the College Physical Educa- 
tion Association send to Professor Frank S. Lloyd, School of Education, 
New York University, any research which has been conducted in their 
institution with which they are familiar, which is related to this prob- 
lem, and further, any personal materials which they have presented on 
this subject. In both cases, full credit will be given to the authors. Such 
cooperation will greatly facilitate not only the work of this committee, 
but will augment the value of the ultimate report. 

The members of the Association who are selected to evaluate crit- 
ically the standards to be established are asked to take this responsi- 
bility when the material comes to their desk. 

It is the feeling of the Chairman of this Committee that the scope 
of the function of the committee is limited to bibliographical research 
and literature-analysis research. It is felt that the Committee should 
definitely avoid the establishment of pieces of research beyond the fields 
indicated above. By the nature of the Committee’s position, it does not 
feel that it can do more than present to the field work completed and a 
logical analysis of the problem. Further, they feel they can be of use by 
organizing the existing research and literature so that the members of 
the organization and others may have presented before them in a sys- 
tematic way a complete bird’s-eye-view of the field. The Committee 
feels that it can serve best by compiling existing material and through 
its organization, stimulate research of others. 


Part VII 
Recommendations 


1. The Chairman wishes to recommend that the Committee be con- 
tinued as heretofore with the present five subdivisions with the under- 
standing that all of the work will be closely correlated as a unified 
whole. 


2. It is strongly urged that, in view of the very great importance of 
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the study, all members of the Association give serious thought to it and 
from time to time submit to the General Chairman or to the Subcom- 
mittee Chairmen, appropriate suggestions that might help in carrying 
on the work more effectively. Any research studies carried on in other 
institutions that might be used effectively in furthering the work of any 
subdivision will be gratefully received by the committee members. 

3. It is recommended that Dr. Cozens’ proposal for a uniform plan 
of procedure in the various achievement tests be adopted by the Asso- 
ciation (see minutes of the business meeting). 


Respectfully submitted, 


C. L. Brownell 
F. W. Cozens 
Frank Lloyd 
Frank L. Oktavec 
Assisting Dr. Oktavec: 
Mr. Karl Bookwalter, Indiana University 
Mr. M. A. Clevett, George Williams College 
William R. La Porte, Chairman 
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Physique of Sixteen-Year-Old College 


Freshmen 


By Paut C. Pui.uirs, M.D. 


Formerly Professor of Hygiene and Physical Education 
at Amherst College 


N A STUDY which the writer recently made to determine, if possi- 
] ble, the optimum age for entering college he discovered facts bear- 
ing on the physical development and health of boys and girls who 
entered at sixteen years which may be of interest to readers of the 
RESEARCH QUARTERLY. 

It should be stated at the outset that the study covered, in addition 
to growth and health, morals, scholarship, friendships, student activities, 
and success in after-life; and that the conclusion of the study was that, 
in general, boys and girls should be encouraged to enter college in their 
intellectual stride, i.e., to enter at sixteen or seventeen if ready. 

Naturally physical development and health are major considerations 
in the minds of parents and teachers in determining whether a student 
should go to college when fitted. They are also the most frequent causes 
for postponing their entrance. But so much hearsay has entered into 
the decision that it seemed desirable to base the judgments on some 
scientific facts. 

GROWTH 


Dr. W. Townsend Porter’s classic study of St. Louis school children 
in 1892 brought out for the first time the fact that between the ages of 
six and seventeen years the mentally precocious children are taller, 
heavier, and of greater chest girth than the average students of their 
age, and that the dullards are smaller than the average. While there 
seems to be no close correlation in his figures between physical and men- 
tal development, yet there is a marked tendency for the brighter stu- 
dents, taken en masse, to be superior physically to those of mediocre 
or inferior mentality. It was one of the main objects of this study to 
find out whether this tendency of the mentally accelerated student to 
be accelerated physically held up to maturity. 

The graph herewith indicates for height that it does. It is here 
stated for the first time. 

This in itself is astounding. It seems to violate all the laws of growth 
derived from students unclassified by scholastic grades. These Amherst 
College students who entered in 1921-31 at an average age of sixteen 
years, seven and one-half months, were physically a year or more in 
advance of the norm for their age and the equals of their seventeen- 
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and eighteen-year-old classmates. Only in the items of lung capacity 
and total strength did the other graphs show them inferior to their 
elders at entrance—and then only slightly. 

The comparison was carried through to the nineteenth year to 
determine whether the so-called physical precocity of the 16-year en- 
trants terminated in freshman year or continued. The results showed 


GRAPH I 


GrRowTH IN STATURE OF Boys WHO ENTERED COLLEGE AT SIXTEEN, SEVENTEEN, 
AND EIGHTEEN YEARS. HEIGHT GIVEN AT EACH YEAR OF AGE 
Up To Junior YEAR. 


i a 
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The sixteen-year-old entrants were slightly taller at the start and gained steadily until 
junior year when growth was approximately complete. 


that these boys who entered at 16 kept on growing even more than 
those who entered at 17 and 18. See table on page 28. The superiority 
of the 17-year entrants to the 18 should also be noted. The data from 
three freshman classes at Wesleyan University between 1924 and 1927 
contain too few students under 17 years to make a fair average. If, 
however, we compare those who entered at 17, 18, and 19 where we 
have respectively 112, 185, and 128 students, we find again the ten- 
dency of the younger entrants to excel the older physically. 

Among college girls also we find that accelerated mental and phys- 
ical development go hand in hand, if not actually correlated. The girls 
who enter Mt. Holyoke College at sixteen are as tall, are heavier, and 
are of equal chest depth and lung capacity to those who enter at seven- 
teen and eighteen years. 

It is not surprising that girls of sixteen equal or slightly exceed in 
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stature those older, as full height is well nigh attained by them during 
the sixteenth year. But that em masse they should surpass their older 
mates from two to six and one-half pounds in weight is remarkable, 
Statistics compiled from thousands of high school pupils show the re- 
verse of this: a gain of about three pounds from sixteen to eighteen 
years. The indication is that the girls who come to Mt. Holyoke are 
physically more mature than others of the same age in the high school 
whence they came. These may not come to college and are generally to 
be found in the lower high school classes. 


16-yr. entrants at 17-yr. entrants at 18-yr. entrants at 
19 yrs., 1/2 mo. 18yrs.,111/5mos. 18 yrs.,9 1/5 mos, 

Weight 
re 69.3 67.0 65.8 
Height 
MEER, osbuicccicsc 1772 1761 1753 
Chest 
normal m.m. ...... 927 918 gIo 
Lung capacity 
ee 466 460 437 
Total strength .... 699 677 628 


The measurements made in 1923 by Bird T. Baldwin of 594 gifted 
California boys and girls between 7 and 15 years of age indicate that 
the gifted group is, as a whole, physically superior to the groups used 
for comparison. Inasmuch as these gifted children are the ones who 
reach college, sometimes under 16 years, the inference is justifiable that 
the students who come to college young because of mental acceleration 
are also physically superior. 

If the record of intelligence quotients instead of scholarship grades 
is our yardstick, the same result is obtained. Hollingsworth has reported 
that the children who rate highest are physically superior to others. 

We can only surmise at present what the cause of this physical 
acceleration may be. It cannot be ascribed to the marked increase in 
stature and weight of our preparatory school (not high school) and 
college students which has taken place in the last two generations; an 
increase which has gone on steadily while that of our general popula- 
tion has kept nearly stationary. The figures in our tables are from 
college students of the same periods. The accelerations are within their 
own group which is fairly homogeneous in race, social status, geograph- 
ical distribution, and environmental conditions. Possibly our intellec- 
tuals are coming from a taller strain, our native or old American stock, 
preéminently Nordic, which Gordon T. Bowles states has been increas- 
ing in size since 1860. 

FUNCTIONAL ABILITY 


But physical ability is indicated not alone by increase in size but by 
functional ability, strength, speed, skill, alertness, etc. We have com- 
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pared this ability in freshmen entering at sixteen, seventeen, and eight- 
een years by use of their grades in physical education. These are based 
on a varied program of calisthenics, apparatus work, boxing, wrestling, 
swimming, track and field, tennis, basketball, and other competitive 
sports. These tests show that the sixteen-year-old students are, at 
entrance and through their three years of required work, on a par with 
the boys entering at seventeen and eighteen. 


HEALTH 


It is conceivable that students who enter college young may, not- 
withstanding normal physical development, functional ability, and 
organic vigor, be more susceptible to disease or less able to combat 
it once it is acquired. The infirmary records do not show it. The average 
days’ detention for the decade 1921-31 was: for the 16-year-old en- 
trants, 3 days; 17-year, 2.9 days; 18-year, 3.4. 


LONGEVITY 


It may be contended that while boys who enter college quite young 
seem to have no less organic vigor and suffer no more illness than their 
elders they do not live as long, the implication being that coming to 
college so young was a contributing factor. 

Longevity is largely a matter of heredity; environmental conditions, 
taken by and large, influence it but little. But let us first ascertain the 
facts. Do boys who enter college at sixteen or seventeen have a lower 
expectation of life than those who enter older? If we find that they do, 
is it a general law of human life that those who mature young, die 
young, or is their early demise due to intellectual crowding? 

Dr. L. I. Dublin, the eminent actuary of the Mutual Life Insurance 
Company, was kind enough to make for this study a mortality table of 
about twenty-five hundred students who graduated at Amherst 1870 to 
1905. It was impossible to get enough entrants of sixteen, seventeen, 
and eighteen years of age for a reliable table, so the men who entered 
at eighteen years, two months and under were compared with those 
who entered older. There were about four times as many in the older 
group—so this table compares the youngest fifth of the class with the 
older four-fifths. 

Using the entire twenty-five hundred, the mortality was only about 
80 per cent of that expected by the “American Men Table.” 

Dr. Dublin’s summary is as follows: “On the whole the results tend 
to confirm your impression that Amherst men who graduate at the older 
ages have a lower mortality than the younger men .. . It is worthy 
of note that at ages under forty-five the mortality of the younger men 
is better than that of the older men. The reverse is true at ages forty- 
five and over.’”’ Asked for his explanation of these facts, thinking it 
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might be a law of nature for those who matured early mentally and 
physically to die earlier, he wrote: 

“Your explanation of the difference in mortality between men who 
graduate at older ages and the younger graduates is a plausible one.” 

Dr. Raymond Pearl in The Rate of Living states in his summary: 
“All the evidence presented in this book converges to the conclusion 
that in general the duration of life (in flies) varies inversely as the rate 
of energy expenditure during its continuance. Jn short, the length of 
life depends inversely on the rate of living.” 

He finds this law applicable to many of the lower forms of life. As 
to its applicability to man as a solution for Dr. Dublin’s findings, he 
writes: “I believe that this is a factor in the case, but should hesitate 
to affirm that it wholly accounts for your findings.” 

If it should be found that the greater mortality of those after forty- 
five who enter college young is due to the fact that they succumb earlier 
to degenerative diseases, which are the principal causes of death after 
that age, then we must inquire further into the stock whence they came; 
a stock which has a lower mortality to forty-five and a somewhat higher 
one afterwards—but even then 11 per cent below the mortality for all 
men. 

In view of all the facts brought out, is it not wiser to permit, even 
encourage, the bright boy and girl to proceed at their optimum educa- 
tional speed in order that they may enter on their life work as early as 
possible? Their health records in college and their low mortality rates 
up to forty-five seem to indicate that it is not early entrance to college 
but the stock from which they came that makes them less long-lived 
than their fellows. 

The records of these younger students in after life, if the number 
in Who’s Who is any criterion, indicate that 50 per cent more of them 
become eminent than those who entered college after eighteen years. 
The statistics are from graduates 1889-99. 

Then why not let them go on! As Pearl says, “The essence of life 
depends on its dynamics and not on its statics.” 
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A Simple Method of Detecting Abnormal 
Hearts by the Use of the Pulse- 
Ratio Test* 


By HENRY SIEVERS 


Department of Physical Education, Burlington 
Junior High School, Burlington, Iowa 


UTTLE and Wells' showed quite conclusively that in the case 
of the normal heart the increase in rate caused by exercise is di- 
rectly proportional to the intensity of the exercise, and that the 
form of the curve representing the relationship between heart rate and 
exercise intensity is rectilinear. It is evident that if abnormal hearts do 
not conform to this principle, a simple method for detecting them is pro- 
vided. The object of the investigation herein reported is to determine 
the nature of the response of the abnormal hearts to exercises of graded 
intensities. 
THE METHOD 
The basis of the method is the pulse-ratio, which is found by divid- 
ing the total pulse for 2 minutes after a known amount of standard 
exercise by the resting rate for 1 minute. The standard exercise consists 
of stepping on and off a stool 13 inches high at some selected rate for 
a period of 1 minute. Tuttle and Wells' reasoned that if two pulse- 
ratios and the amount of exercise corresponding to each were known, 
then one could calculate by the rectilinear formula the pulse-ratio for 
any amount of exercise between those used experimentally, provided 
the increase in heart rate was directly proportional to the intensity of 
the exercise and the form of the curve representing this relationship 
was rectilinear. The procedure was as follows: An exercise, for example 
18 steps for 1 minute, was selected which gave a pulse-ratio slightly 
above 2.00. Then a more strenuous exercise was given, say 40 steps 
for 1 minute, which gave a pulse-ratio materially greater than the first, 
but well within the limits of the heart. Now if the increase in heart 
rate is directly proportional to the intensity of the exercise, and the 
relationship is rectilinear, one can mathematically determine the pulse- 
ratio corresponding to any exercise between 18 and 40 steps. This is 





* From the Department of Physiology, College of Medicine, State University of 


Iowa. 
1W. W. Tuttle and George Wells, “The Response of the Normal Heart to Exercises 


of Graded Intensity,” Arbeits-physiologie, 4 (1931), 519-526. 
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fo? 
done by use of the formula, r = - " (e-e,) +7,. This formula is 
23 
derived from the straight line equation ade. = ee . In the de. 
Xo-X, X4-X, 


rived formula, 


r = any desired ratio. 

r,= the ratio corresponding to e,. 

r, = the ratio corresponding to e,. 

e = number of steps of exercise corresponding to r. 
€, = the less intense exercise in steps. 

€, = the more intense exercise in steps. 


Suppose that 18 steps of the standard exercise produce a pulse-ratio 
of 2.18, and that 40 steps increase it to 2.66. By the formula, then, one 
can calculate the pulse-ratio for 25 steps, which is 2.33. If the assump- 
tion is correct that the increase in heart rate is directly proportional to 
the intensity of the exercise, and that the relationship is rectilinear, then 
25 steps of the exercise when actually performed should give a pulse- 
ratio of 2.33. In 124 experiments this relationship was found actually to 
exist. In 78 per cent of the experiments the difference between calculated 
and experimental ratio was no more than .o5 of a pulse-ratio and in no 
case was it greater than .o8 of a pulse-ratio. These differences were ac- 
counted for on the basis of error in pulse counting. For the entire group 
of experiments the coefficient of correlation was .929 + .008. 

During the course of the medical examination of freshmen at the 
State University of Iowa, thirty-two students were reported as having 
abnormal hearts. This group was used as a basis for the experiment 
herein reported. 

THE DATA 

Data were collected from 32 University freshmen reported as having 
abnormal hearts. The physician’s report of these cases at the time of 
the examination was as follows: 6 cases of functional murmurs; 16 
cases of organic lesion, in which there was definite evidence of decom- 
pensation; 6 cases of organic lesion, but no signs of heart failure; 2 
cases of neurogenic hearts; and 2 cases on which there was lack of 
agreement as to whether they belonged to class 2 or 3. Each case was 
examined by the pulse-ratio test upon two different occasions. Pulse- 
ratios for light, heavy, and intermediate exercise were secured by the 
technique described above. Pulse-ratios for intermediate exercise, in 
addition to being determined experimentally, were calculated mathe- 
matically, by means of the formula given above. 

Group I. Functional Murmurs.—This group consists of 6 cases. The 
data collected from them are shown in Table I. The data show that in 
rt case the difference between the calculated and experimental ratio is 
.OI; in I case .02; in I case .03; in I case .04; and in 2 cases .06. 
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In order to reénforce the results of the first data collected from 
this group, the experiment was repeated two months later. At this time 
the results were in complete accord with the first experiment. These data 
are interpreted as indicating that functional murmurs cannot be detected 
by means of the pulse-ratio technique. Furthermore, the physician in 
charge placed no restriction on these individuals as to their participation 
in exercise. In other words, for all practical purposes they were classed 
as “fit for exercise” by both the pulse-ratio technique and the examining 
physician. 

Group II. The Organic Lesions ——This group consists of 16 cases 
who were diagnosed by the examining physician as having definite 
organic lesions. The data collected from this group by means of the 
pulse-ratio technique are shown in Table II. Attention is called at this 
time to the differences between the calculated and experimental ratios. 
In the first experiment this difference was greater than .08 of a pulse- 
ratio, which is considered by Tuttle and Wells? as the upper limit for 
normal cases. In fact, only 1 case, subject 10, had a difference smaller 
than .13 pulse-ratio. It should be added that subject 10 was diagnosed 
as a mild case of aortic stenosis. 

A repetition of the experiment two months later gave results which 
were in complete accord with the first examination. 

These cases were pronounced by the examining physician as unfit 
for participation in strenuous exercise. The diagnosis by use of the 
pulse-ratio test was in complete accord with that of the physician. 

Group III. Compensated Organic Lesions.—This group contains six 
cases of organic lesions which are compensated, as diagnosed by the 
examining physician. The data are shown in Table III. Upon the first 
examination, all of them were found to fall within the normal range, as 
shown by the pulse-ratio test. The examination two months later cor- 
roborated the findings of the first. The physician felt that these indi- 
viduals need not be restrained from participating in exercise. The results 
of the pulse-ratio technique were in agreement with the recommenda- 
tions of the examining physician. 

Group IV. The Neurogenic Lesions—This group contains two sub- 
jects. The data collected from them are shown in Table IV. These 
subjects were diagnosed as being organically normal but of a nervous 
nature. The physician placed no restrictions on their activity. The first 
pulse-ratio test also placed them in the normal group and the second 
examination gave similar results. In this group the findings of the pulse- 
ratio technique were in complete accord with the diagnosis of the phy- 
sician. 

Group V. Questionable Cases—Two subjects are placed in this 
group. The results of the pulse-ratio examination are shown in Table V. 


2 Ibid. 
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According to the first pulse-ratio test these cases had definite non-com. 
pensated organic lesions. The second examination gave results exactly 
like the first. The results of the first physical examination were con- 
flicting and uncertain. Consultation among three physicians was held 
and they failed to agree on a diagnosis, except that the hearts were not 
normal. On the basis of the pulse-ratio test these individuals have definite 
non-compensated organic lesions. It is hoped that this test will be of ad- 
vantage in clarifying cases of this group. Due to the disagreement in 
diagnosis, conclusions cannot be drawn relative to the agreement in 
findings until further examinations are made. 

A Graphic Comparison of the Response of a Normal Heart with 
One Which has a Non-Compensated Organic Lesion.—Fig. 1, A shows 
a graphic representation of the comparison between calculated and ex- 
perimental ratios of a normal heart. Fig. 1, B is a graphic representation 
of the comparison of calculated and experimental ratios of the response 
of a heart with non-compensated organic lesions. It is evident that in 
the case of the normal heart the calculated and experimental ratios do 
not coincide within the limits of pulse counting, the difference being .27 
pulse-ratio. Subject 16, Table II, is shown graphically in A, Fig. 1. In 
contrast, B, Fig. 1, is presented, which shows graphically the compari- 
son of the calculated and experimental ratios of subject 5, Examination 
2, Table I. In this case the difference is only .o1 pulse-ratio. 


DISCUSSION 


No attempt is being made to lay a basis upon which the technique 
used in this investigation should be substituted for the medical exami- 
nation. The idea in mind is that if the pulse-ratio technique is reliable 


under the conditions previously pointed out, a valuable aid to inform: 


us_of—the condition of the cardio-vascular system is available. This 
method may be used by the phySician in his battery of tests for deter- 
mining the condition of the heart. Perhaps the most useful contribution 
which it makes is in the field where it is necessary for non-medical 
people to obtain information concerning the condition of the heart. Let 
us call attention to the fact that many directors of exercise are called 
upon to obtain information concerning the cardio-vascular system. It 
seems evident that this furnishes the safest means for giving such infor- 
mation without medical training. 

We do not want to be misunderstood on the question of the use of 
this technique. In no case do we want to leave the impression that the 
responsibility of physical diagnosis should be in the hands of anyone 
other than the physician. But it is reasonable to permit one who must 
select men for strenuous exercise to resort to such a technique. If there 
is an indication that some one apparently well otherwise has a heart 
lesion sufficient to be detected by the pulse-ratio technique, then this 
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discovery is worth while, since the lesion might otherwise be overlooked 
and not called to the attention of a physician. 
Perhaps the physical director will find this technique most useful. 
~ By it, he may be able to locate those with pathological hearts, thus ex- 
cluding such individuals from unprescribed exercise and at the same 
time placing them in the hands of the physician. 


Abscissa, z2mms= 1 Step 
Ordinata, 7mm = 0,07 frlse Ratio 3,07 
Caleviated value cnhininnbantones / 
Experimental yalve _——— / 
R-Sitral Regurgitation ; 
B-Norma Hearé 


304 








a a 





Fic. 1—This figure shows a graphic comparison of the experimental and cal- 
culated ratio; A, non-compensated organic lesions and B, normal heart. 
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CONCLUSION 





On the basis of the data presented in this investigation, it may be 
concluded that the pulse-ratio technique is reliable in detecting non. 


compensated organic heart lesions. 


This opportunity is taken to thank Professor W. W. Tuttle for di- 
recting this research and Dr. C. I. Miller for conducting and supervising 
the heart examinations. 


TABLE I* 
A COMPARISON OF CALCULATED AND EXPERIMENTAL PurLsE-RATIO 


OF FUNCTIONAL MuRMUR CASES 











Sub. Normal Light Hvy. P/R P/R Inter. Exp. Cal. Diff. 
No. Pulse Ex. Ex. Let. Hvy. Ex. Ratio Ratio 
Ex. Ex. 
First Examination 
I 78 20 30 2.15 2.70 25 2.36 2.42 06 
2 83 18 40 2.53 2.80 25 2.35 2.34 01 
3 82 18 35 2.12 2.60 25 2.33 2.31 02 
4 62 18 40 2.08 2.67 25 2.22 2.26 04 
5 80 25 50 2.12 2.92 30 2.25 2.28 03 
6 88 20 30 3:33 2.61 25 2.35 2.41 06 
Second Examination 
I 92 20 30 2.31 2.59 25 2.45 2.44 ol 
2 80 18 40 2.15 2.96 25 2.38 2.40 02 
3 98 12 40 2.05 2.52 25 2.20 2.25 05 
4 78 15 40 2.02 2.52 25 2.19 2.22 03 
5 74 25 50 2.09 3.04 30 2:27 2.28 OI 
6 80 20 30 2.20 2.65 25 2.46 2.43 03 





*In this table, as well as in Tables II, III, IV, and V, the normal pulse given 
in column 2 is for one minute, while columns, 3, 4, 5, 6, and 7 stand respectively 
for C19 Cor Ts Tos and e, in the formula. Column 8 gives the value of r determined 
experimentally, while column 9 gives the same thing calculated mathematically. 
Column 10 gives the difference between calculated and experimental values of 1. 
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) TABLE II 
A COMPARISON OF CALCULATED AND EXPERIMENTAL PULSE-RATIO OF 
y be Non-CoMPENSATED OrcANIC Lesion CASES 
te “Sub. Normal Light Hvy. P/R P/R Inter. Exp. Cal. Diff. 
No. Pulse Ex. Ex. Let. Hvy. Ex. Ratio Ratio 
r di- Ex, 
ising First Examination 
{ I 96 18 42 2.16 3.14 25 2.31 2.44 13 
2 112 12 4° 2.15 3.08 25 537 2.57 20 
| 3 72 12 40 2.02 3.00 20 2.05 2.30 .25 
4 59 20 40 1.16 2.91 25 2.50 2.35 15 
5 82 12 30 2.37 3.21 20 2.43 2.73 30 
6 80 12 40 2.08 2.91 20 2.12 2.31 -19 
<== | 7 92 18 40 2.27 3.63 25 2.50 2.69 19 
Difl. 8 64 18 50 2.01 2.71 40 4.43 2.42 20 
| 9 84 20 35 2.23 2.92 35 2.41 2.69 .28 
— 10 go 18 40 2.18 2.63 35 2.43 2.52 09 
II 70 18 40 2.27 3.12 25 2.32 2.46 14 
06 12 76 12 40 2.07 3-15 20 2.19 2.37 18 
Ol | 13 61 20 40 2.09 2.32 30 2.29 2.69 40 
02 14 58 12 40 2.22 4.12 20 2.45 2.75 30 
04 15 9! 20 40 2.06 2.82 30 2.29 2.44 IS 
03 16 80 12 40 2.03 3.07 25 2.24 2.51 27 
06 | Second Examination 
I 82 18 42 2.23 2.80 25 2.19 2.39 .20 
ol 2 84 12 40 2.42 3.52 30 2.91 349 a 
02 3 78 12 40° 2.12 3.07 20 2.17 2.38 .21 
05 4 64 20 40° ee 3.06 25 2.16 2.33 17 
03 5 84 12 30 2.30 2.98 20 2.34 2.59 25 
Ol 6 86 12 40 2.07 2.61 20 2.07 2.22 Bi 
03 | 75 18 40 2.25 3.58 25 2.44 2.67 .23 
— 8 70 18 50 2.15 2.70 40 2.34 2.52 18 
ven | 9 80 20 35 2.22 2.97 30 2.51 2.72 21 
ely 10 94 18 40 2.10 2.71 30 2.28 2.42 14 
red | II 71 18 40 2.09 3.11 25 2.25 2.41 16 
ly. | 12 85 12 40 2.06 3.10 20 2.15 2.35 .20 
'. 13 56 18 40 2.21 3-57 25 2.35 2.63 .28 
14 71 12 40 2.09 3.91 20 2.23 2.61 38 
15 80 20 40 2.05 3.05 30 2.26 2.50 24 


| 16 88 12 40° 2.02 3.03 25 2.23 2.49 26 
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TABLE III 












































Sub. Normal Light Hvy. P P Inter. Exp. Cal. Diff. 
No. Pulse Ex. og i a Ex. Ratio Ratio = 
Ex. Ex. 
First Examination 
I 63 15 30 2.30 2.79 20 2.46 2.46 00 
2 94 12 30 2.31 2.95 20 2.58 2.59 Ol 
3 80 18 35 2.15 2.50 25 2.30 2.29 Ol 
4 97 12 35 2.18 2.56 20 2.32 2.30 02 
5 78 18 42 2.17 2.91 30 2.52 2.53 Ol 
6 96 18 40 2.25 2.78 25 2.37 2.41 04, 
Second Examination 
I 70 15 30 2.19 2.71 20 2.30 2.36 06 
2 go 12 30 2.33 3.00 20 2.62 2.62 00 
3 79 18 35 2.12 2.53 25 2.32 2.28 04 
4 93 12 35 2.07 2.62 20 2.29 2.25 04 
5 89 18 42 2.05 2.83 30 2.43 2.43 00 
6 93 18 40 2.24 2.88 . 25 2.41 2.44 03 
TABLE IV 
A COMPARISON OF CALCULATED AND EXPERIMENTAL PULsE-RATIO 
OF NEUROGENIC CASES 
Sub. Normal Light Hvy. P/R P/R Inter. Exp. Cal. Diff. 
No. Pulse Ex. Ex. Let. Hvy. Ex. Ratio Ratio 
Ex. Ex. 
First Examination 
I 92 18 35 2.23 2.69 25 2.43 2.41 02 
2 gI 15 30 2.15 2.63 20 2.25 2.31 06 
Second Examination 
I 75 18 35 2.25 2.76 25 2.46 2.46 00 
2 81 12 30 2.13 2.50 30 2.28 2.29 OI 
TABLE V 
A COMPARISON OF CALCULATED AND EXPERIMENTAL PULSE-RATIO 
OF QUESTIONABLE CASES 
Sub. Normal Light Hvy. P/R P/R Inter. Exp. Cal. Diff. 
No. ww Ex. Ex. Let. Hvy. x. Ratio Ratio 
Ex. Ex. _ 
First Examination 
I 72 18 40 2.15 3.00 25 2.19 2.41 23 
2 70 18 40 2.25 3-14 25 2.48 2.62 14 
Second Examination 
I 82 18 40 2.12 2.89 25 2.18 2.36 18 
2 78 18 40 2.15 2.99 25 2.28 2.41 13 
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Physical Education BackgroundofCollege 
Students as a Factor in Determining the 
Content of the Required Physical 
Education Program 


By Dorotuy BEIsE 


acl 
Department of Physical Education for Women, 
University of Michigan 


ricula to meet the needs and individual differences of students.* 

The application of this principle in any field of knowledge 
implies the necessity for determining previous experience of students in 
that field. For the field of physical education this means a familiarity 
with the previous playing experience of students. In other words, to make 
our physical education program sound, we need an analysis of the play- 
ing experience of the individual student before we can determine present 
and future needs. Such an analysis has been made at the University of 
Michigan and the results are presented in this study. 

The study is divided into three parts: first, a determination of actual 
physical education experience of students in supervised and non-super- 
vised activities during the high school period; second, a determination 
of the interests of students in physical education activities at the time of 
entrance to the University; and third, a self-rating by the student of 
her skill in various physical education activities. 

Information for each of the three parts of the study was obtained by 
means of the group interview and questionnaire method administered to 
groups of freshman women. A copy of the interview schedule is appended. 
Starred items were not included in the study. 

A physical education instructor presented the material to groups of 
not more than ro students at the time of their health examination. Each 
student was given an interview schedule to fill out under the instructor’s 
supervision. To insure the fullest cooperation the students were made 
cognizant of the fact that the information given would enable the De- 
partment of Physical Education to plan with them the type of physical 
education program which would best meet their needs. This technique 
was used with freshman women entering the University during the years 
1932-33 and 1933-34. Statistical reports are given in this study for only 
the year 1932-33, and include 347 freshman women. 


M ries education emphasizes the importance of adapting cur- 


. * A paper presented before the Research Section at the American Physical Educa- 
tion Association Convention, April, 1934, at Cleveland, Ohio. 
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PART I 

PHYSICAL EDUCATION EXPERIENCE OF UNIVERSITY OF MICHIGAN 

FRESHMAN WOMEN IN SUPERVISED AND NON-SUPERVISED 

ACTIVITIES DURING THEIR HIGH SCHOOL PERIOD 

The type of physical education experience with which women enter 
the University is related to the nature and size of the high school from 
which they come. It was of interest, therefore, to determine the size of 
high school represented by students in this study. Two hundred eighty- 
two of the students answered the question relating to the size of the high 
school and the following distribution is shown. (See Table I.) 


TABLE I 


PERCENTAGE DISTRIBUTION OF FRESHMAN WOMEN AT THE UNIVERSITY OF 
MICHIGAN REPRESENTING Cass A, B, C, AND D HicH ScHoo1rs* 


High School Per Cent of 
(Class) Students 
ee Se Be 6) a 68.1 
ee eS i er 18.1 
te OE) Fe ee 9.9 


Cinss 2D (ices Ga 800) ...... 0. occ ccccees P 


* Based on classification of University of Michigan Bureau of Accrediting 
High Schools. 


It is of interest to note that over 86 per cent of the students came 
from Class and A and B high schools. This proportion would probably 
vary with every college and university in the country. 

The physical education time requirement in the high school varies 
as to the number of years and times per week. Table II gives an analysis 
of these time requirements. 

TABLE II 


Tue Hicu ScHoort PuysicaL EpucaTION TIME REQUIREMENT OF UNIVERSITY OF 
MICHIGAN FRESHMAN WOMEN IN HIGH SCHOOL 











No. Years No. Hours Per Week Required No. of 
Required I 2 3 4 5 Students 
4 56 24 17 19 117 
3 I 22 14 2 8 47 
2 I 46 18 6 24 95 
I 14 7 I 10 32 
° No requirement 23 





Table II reads thus (reading from left to right on the first row): 
One student came from a high school having a physical education re- 
quirement of 1 period a week for 4 years; 56 students came from high 
schools having a physical education requirement of 2 periods a week 
for 4 years, etc. There were 117 or 34.4 per cent of the entering freshman 
women who came from high schools which had a 4-year requirement. 

Considering a school year as 38 weeks, then from the above table the 
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average amount of physical education with which a woman student enters 
the University of Michigan can be estimated. For example, of the 117 
students who had a 4-year physical education requirement in high school, 


1 student met once a week for 38 weeks for 4 years or a total of 152 class hours 
56 students met twice a week for 38 weeks for 4 years or a total of 17,024 class 


hours 
24 students met three times a week for 38 weeks for 4 years or a total of 12,464 


class hours 
17 students met four times a week for 38 weeks for 4 years or a total of 10,336 


class hours 
19 students met five times a week for 38 weeks for 4 years or a total 14,440 class 


hours 


The total amount of time spent in physical education by these 117 
students, therefore, was 54,416 class hours. In like manner, the total 
amount of time spent by students where there was a 3-2-1 year require- 
ment with a varying number of times per week, was 41,110 physical 
education hours. This gives a grand total of 95,526 physical education 
hours and represents the total physical education experience (in hours) 
of the 314 freshman women who replied to this question when they 
entered the University of Michigan in the fall of 1931. The average 
freshman woman, therefore, may be said to represent 304.22 hours of 
physical education experience in high school. This is equivalent to the 
time spent in physical education for 2 years nearly 4 times a week. 
Such a figure would indicate that the average student entering the 
University of Michigan at least should have been exposed to physical 
education. 

Further investigation reveals that while some students did not fulfill 
the requirement as set up by their high schools, others exceeded it. 
This data appears in Tables III and IV. 


TABLE III 


NUMBER OF STUDENTS Not COMPLETING THE PHYSICAL EDUCATION 
in THerr HicH ScHoors* 











No. Years of Years of Physical Education Actually Completed 
Requirement ° I 2 4 4 5 

4 2 I II 9 

3 2 5 6 

2 5 6 

I 4 





* Figures in table represent cases. 


According to Table III it is apparent that a total of fifty-one students 
failed to complete their physical education requirement. Reasons for 
this were not given. The number of students who took more physical 
education than was required is indicated in Table IV. 
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It is apparent from this table that a total of thirty-seven students 
took more work in physical education than was required. Comparing 
the data of Tables III and IV, the following items appear: 

25 failed to fulfill requirement by 1 year. 23 exceeded requirement by 1 year, 
21 failed to fulfill requirement by 2 years. 9 exceeded requirement by 2 years, 


3 failed to fulfill requirement by 3 years. 2 exceeded requirement by 3 years, 
2 failed to fulfill requirement by 4 years. 3 exceeded requirement by 4 years, 


This comparison shows that the number of students who failed to 
fulfill the requirement is greater than the number who exceeded it. 
The amount of physical education which the average woman student 
entering the University of Michigan had in 1932, therefore, was probably 


TABLE IV 
NUMBER OF STUDENTS WHO EXCEEDED THE PHYSICAL EDUCATION 
REQUIREMENT IN THEIR HIGH SCHOOLS* 











No. Years of Years of Requirement Actually Taken 
Requirement ° I 2 3 4 5 
4 2 
3 I 
2 17 5 
I 2 4 2 
° I 3 





* Figures in table represent cases. 


actually less than the amount she should have had. The amount of 
physical education that the average student should have had, as indicated 
in Table II, was approximately two years four times per week. But 
because there were fewer students who completed the requirement in 
high school than who exceeded it, the actual amount of physical education 
with which the average student really entered was probably a little 
more than two years three times per week. This is significant for program 
planning. 

The importance of knowing the specific activities which were in- 
cluded in this playing experience in physical education was recognized 
in this study. To determine this content, however, was difficult since to 
investigate the programs of physical education from the various schools 
represented by entering students was impractical and, at this time, 
impossible. The student’s statement of experience in specific physical 
education activities, therefore, was accepted as an indication of the 
general content of physical education programs in the various schools 
represented. The results of the analysis of supervised activities during 
the high school years are indicated in Table V. 

The table shows, for example, that 123 students or 64 per cent of 
those coming from Class A high school have played baseball; 40 students 
or 78.4 per cent of those coming from Class B high schools have played 
baseball; and so on. This data clearly indicates the emphasis placed 
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on team games in high schools. Except for gymnastics and swimming 
(in Class A schools) practically no individual sports received emphasis, 

Further analysis of playing experience indicates the number of differ. 
ent activities in which the students participated. (See Table VI.) 

Again, marked differences appear as to the type of activities which 
receive emphasis in this group. Sixteen per cent had not participated 
in any team sport whereas 32.2 per cent had not participated in any 
individual sport and 49.7 per cent, almost 50 per cent of the group, 
had no experience in rhythmic activities. 


TABLE VI 
PERCENTAGE PARTICIPATION OF 344 WOMEN IN TEAM Sports, INDIVIDUAL Sports, 
AND Ruytumic Activities Durinc THEIR HicH ScHoort CAREERS. 
344 UNIVERSITY OF MICHIGAN FRESHMAN WOMEN 1932-1933. 











No. of Team Sports Individual Sports Rhythmic Activities 
Different No. of % of No. of % of No.of M%of 
Activities Students Students Students Students Students Students 

° 57 16.5 III 053 171 49-7 
I 38 az. 96 27.9 112 32.5 
2 80 23.2 64 18.5 41 11.9 
3 59 27.2% 45 53. 20 5.8 
4 72 21.2 22 6.4 
5 28 8.1 5 1.4 
6 10 2.9 I 2 





At the University of Michigan it is assumed that a student, before 
completing her college course, should have an opportunity to experience 
a wide variety of physical education activities. This assumption is based 
on the generally accepted idea that a complete activity program should 
include team games, individual sports, rhythmics, correctives, and self- 
testing activities. Furthermore, it was assumed that to allow free choice 
of physical education activities on the college level, students should 
have had some playing experience in at least two group games, two 
individual sports, and some type of rhythmic activity. Of the total 
number of students entering as freshmen in 1932, 24 per cent had had 
experience in at least two group games, two individual games, and one 
rhythmic activity. Such findings again emphasize the need for careful 
study of student experience as a factor in developing a sound physical 
education curriculum. 

A knowledge of playing experience as mentioned earlier must include 
not only activities which have been carried on in school, but a knowledge 
also of those activities in which the student participated outside of school 
supervision. These activities have been designated as non-supervised 
activities. 

During the group interview mentioned above, each student was asked 
to check all of the activities in which she had participated outside of 
school supervision. It might be expected that in general the student 
would carry over into her outside play periods the same type of activity 
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she learned in her school work, provided the physical education program 
in high school was based on the needs of the students and the facilities 
which the environment afforded. This does not seem to be the case as 
Table VII shows. 
TABLE VII 
A CoMPARISON OF SUPERVISED AND NON-SUPERVISED PHYSICAL EDUCATION 
Activities DuRING THE HicH ScHooL AGE. 
UNIVERSITY OF MICHIGAN FRESHMAN WOMEN 1932-33 








No. of Team Sports Individual Sports Rhythmic Activities 
Different Non- Non- Non- 
Activities Supervised supervised Supervised supervised Supervised supervised 





o 16.5% 67.7% 32.3% 13.9% 49.7% 81.9% 
I Il. 18.1 27.9 13-9 32.5 13.3 

2 $3.3 6.1 18.5 28.4 II.9 4:4 
3 17.1 4.9 13. 24.1 5.8 22 
4 32.2 2.2 6.4 23.5 

5 8. 2 r. 5.5 

6 2.9 5 “2 8 

7 a 





Table VII clearly indicates that team games as “out-of-school” 
pastimes are not popular with girls of this age. Eighty-seven and six 
tenths per cent of the students participated in individual sports outside 
of school supervision, with 43.6 per cent participating in three or more 
individual sports. In comparison 29 per cent of the students participated 
in team sports. Whether this lack of carry-over of team sports can be 
attributed to the insufficient facilities in the community or to the old 
tradition that team sports are not the proper type of activity for high 
school girls or to the fact that girls have not worked cooperatively for 
a long enough period, or to the nature of the sport itself as appealing 
to this age level is questionable. On the other hand, the greater popularity 
of individual sports during out-of-school hours may be due to a natural 
interest in these activities and inadequate opportunity for practice in 
the high school. After-school programs more often sponsor team games. 
One wonders what the effect would be if the emphasis were placed on 
individual games. 

A picture of the specific games played outside of school during high 
school years is presented in Table VIII. Especial attention is called to 
the figures for riding, swimming, and tennis. 


SUMMARY OF PART I 

1. Of 282 freshman women entering the University of Michigan 
in the fall of 1932, 68.9 per cent attended Class A high schools while a 
total of 86.2 per cent attended either Class A or B high schools. 

2. The average amount of physical education with which the 
average freshman woman entered the University was equivalent to two 
years, three times per week. 

3. From an analysis of student playing experience, it is apparent 
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TABLE VIII 


NUMBERS AND PERCENTAGES OF WOMEN STUDENTS PARTICIPATING IN Sports 
OvuTSWE oF SCHOOL SUPERVISION 








Team Games Individual Sports 

NE aids seen Nike dole CAOT RGB FASGIEY 2 nce sccsccvcsecac 51 or 14.8% 
EE dschudsavdescss ee | ee 240r 6.9% 
gS. Kc ot sins Goliwssi gee er 70r 2. % 
Piets Theckay 2... .ccccecce BENG NE room case ceeev eens 102 or 29.6% 
a Sete ae Se ee ol. ee 120r 3.4% 
WMEEENEE Sccuw ccs snisauaid a, a a ere III OF 32.2% 

Rhythms eee 252 or 73.2% 
ea US. ie eee re 225 or 65.4% 
3 eee 300r 8.7% 
DE COE os sesswsonwe 40 or 11.6% 





that the major emphasis in physical education was placed on group 
games, with very little emphasis on individual and dual activities. 

4. There appears to be very little carry-over from the activities 
taught in the high school physical education period to the out-of-school 
activities. Swimming, tennis, and riding are the most popular out-of- 
school activities. This may be due to inadequate school facilities for 
carrying on individual games or it may be due to some other factors. 


PART II 
DETERMINATION OF PHYSICAL EDUCATION INTERESTS OF WOMEN 
STUDENTS AT THE TIME OF THEIR ENTRANCE TO THE 
UNIVERSITY OF MICHIGAN 

Student interest is widely recognized as an important factor to be 
considered in setting up any curriculum. The practical difficulty in the 
way of utilizing student interests to a greater extent is the absence of 
valid techniques for determining those interests. 

Psychologically, the college age may be considered the period of late 
adolescence—the age often considered the period for the development 
of interests in individualized games. Adolescence, however, is also 
thought of as the period of interest in team games. On the other hand, 
Lehmann and Witty in their book, The Psychology of Play Activities, 
indicate that no age between eight and a half and twenty-two and a half 
inclusive could be designated as social or individualistic on the basis of 
the play behavior therein revealed. With these two varying views in 
mind it is of interest to note the play interests of the University freshman 
women in 1932. Table IX gives the activities ranked in order of interest. 

The first five sports which were ranked in order of preference include 
both team and individual activities. However, individual sports pre- 
dominate. A comparison of participation in supervised activities and 
non-supervised activities with the best liked activities during the high 
school age is given in Table X. 

This table shows that in only one instance the high schools offered 
an activity (basketball) which is ranked by the freshman women as 
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one of the five best liked activities. This fact may have some bearing 
on the cause for dissension which is sometimes present among college 
students when more physical education is required of them. For the 
physical education instructor who may be planning further work for 
college students, it would seem necessary for her to be cognizant of the 
universal appeal of certain types of activities. 


TABLE IX 


AcTIVITIES RANKED IN ORDER OF INTEREST BY 344 FRESHMAN WOMEN 
AT THE UNIVERSITY OF MICHIGAN 








No. Indicating 


Interest 
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225 or 64.8% 
189 or 54.9% 
107 OF 31.1% 
94 or 27.3% 
67 or 19.4% 
54 or 15.7% 
54 or 15.77% 
43 or 12.5% 
42 or 12.2% 
32 

200r 5.8% 
200r 5.8% 
200r 5.8% 
140r 4.0% 


60r 1.7% 
6o0r 1.7% 
Ior .2% 





Order Activities 

I UENO 6.6.05s vic sia y o's.cinieieye 
2 EE cise <ssia 4 eas ae cae vs 
3 PED nib odd sdpeccnaves 
4 RES eer per 
5 AR Neer Te nee 
6% gi DS 
6% eR ORL ere 
8 Ce EST TS CEO 
9 CE RO ee ee eee 
10 NEE 654 4ceeecaidew ee ae 
12 RE Orr eer eer 
12 rere ere ee ee 
12 POR DANCE .ccccc cscs 
14 a ae 
15% BED ees ded cevne dedsnnns 
15% CRA NEIOD 6.6 xray Sinauw see 
17 PE ess. wa widiclslnauae ee 

TABLE X 


Activities RANKED IN OrpER Accorpinc To (1) Best Lixep ACcTIVvITIEs, 
(2) FREQUENCY OF PARTICIPATION IN SUPERVISED ACTIVITY, AND 
(3) FREQUENCY OF PARTICIPATION IN NON-SUPERVISED ACTIVITIES 
DuRING THE HicH ScHoort AGE 











gh Best Liked Supervised Non-Supervised 
Activities Activity Activities Activities 

Swimming een sisvses Jeesce ks I 6 I 

+e PN iiss bea dabei eae 2 8 ou 

MERE osc sccccccccccccce 3 I 6% 
EN 4 15 3 
yc aks ssecetece'ss 5 16 4 
Tap Dancing ................. 6% 7 8 
NY, cccncscccccovese 6% 5 + 
Ts va kbesccasceescs 8 2 5 

Deki aye sccsevaecves 9 12%4 6% 
a 10 3 15 
MEET TS Cas sae dase eas os 12 10 13 
EE ee 12 II 9 
DOPE oc ssc cccsccccese 12 9 12 
SES 14 14 10 
eds évnecees vse 15% 17 16 
in 6s dveeaneci 15% 4 14 
NTs oes anne nksnaeice 17 12% 17 
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Table XI indicates the activities in which the entering freshman 
women desired further instruction. 
TABLE XI 


NUMBER AND PERCENTAGE OF 344 FRESHMAN WOMEN DESIRING FURTHER 
INSTRUCTION IN ACTIVITIES 


panes No. of % of 
Activities Students Students 

cd cio kate tic acai eke 196 56.9 
I cs hn ao gn 162 47. 
ob ae 135 39.2 
Gi Gis 0's 6:4 o5'x,co mis III 32.2 
— | AS eee 95 27.5 
ae 84 24.4 
|. See 75 21.8 
i Ee 72 20.9 
SE close 6. Sines sis o's ws 72 20.9 
0 Aer 48 13.6 
ere ar 37 10.7 
IN ooo daa abasic 22 6.3 
Oe ee ere 17 4-9 
Ee ee 15 4.3 
eS eee II 3.1 
EE gid oc aes 6a Soe 8 2.3 
Ce enemy Saws saan I +2 


Referring back to Table [IX and comparing the order of activities of 
that table with the order of activities in Table XI, a difference is noted. 
One hundred and seven students listed basketball as a favorite activ- 
ity, but only 72 felt that they wanted further instruction. Again, 225 
students listed swimming as a favorite activity, but only 162 wanted 
further instruction. This would tend to indicate several facts which 
should be noted for curriculum planning—either some students have 
had good instruction in these activities, or they do not appreciate the 
need for further instruction. Such facts should aid in determining the 
types of activities to be offered and their emphasis in the required 
program and the extra-curricular program. 

In some of the activities such as archery, golf, riding, etc., students 
desire instruction (compare IX and XI) who have not had an opportu- 
nity to participate in the activity. If opportunities are provided for 
participation in the activity, and if a continuation study were made after 
there had been participation in these activities by the student, then 
very probably the ranked order of the activities as listed in Table IX 
would be changed. Such a consideration again makes one aware of the 
need for careful attention to all possible phases of background in planning 
courses of instruction and for providing a well rounded program. 


SUMMARY OF PART II 

1. Playing interests of this group are varied. However, swimming, 
tennis, basketball, golf, and riding are the five best liked activities. 

2. High school physical education programs offer only infrequently 
the opportunity to become familiar with activities mentioned above with 
the exception of basketball. As a result, the scope of the college physical 
education program must become very broad. 
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PART III 


SELF-RATING OF SKILL IN PHYSICAL EDUCATION ACTIVITIES 


It is generally agreed that enjoyment of an activity depends upon 
skill in the activity. Upon analysis, this statement becomes less tangible, 
for skill is a variable quality which is difficult to judge accurately. 

In this study, skill in activity has been considered as it is judged 
by the student herself. Definition of these terms was explained carefully 
to the students as follows. If they considered themselves above the 
average of the class or group in a specific activity, they were to rate 
themselves as “skilled” in the activity. If they considered themselves 
no better than the average in their group in an activity, they were to 
rate themselves as “average.” If they did not play the activity as well 
as the majority of the groups, then they were to rate themselves as only 
fair in ability. 

Such a judgment will, of course, vary greatly with individuals because 
of the difference in training, the difference in standards for good per- 
formance, and the difference in the abilities of individuals to makecorrect 
subjective judgments. Regardless of these facts, self-ratings are of value 
because only through them can we confirm or refute (for the individual) 
the statement regarding skill and enjoyment of activities. Knowledge 
of self-ratings in various activities also help to determine the emphasis 
which the development of skills should have in our physical education 
program. Table XII shows the results of these self-ratings in seventeen 
different activities. 

Starred activities are those which were shown previously to be the 
five best liked. More students considered themselves skilled in swimming 
than in any other activity. This also was the activity which was liked 
best by the greatest number of students. Tennis, the sport ranking 
second highest in popularity, had only a very small group who rated 
themselves as skilled and a very large group—48.6 per cent (almost 
half) who considered themselves as below average in their ability to 
play. Even with basketball, the activity in which more students have 
received instruction than any other, 31.5 per cent considered themselves 
only fair in their ability to play the game as they felt it should be played. 
Practically the same facts may be noted in the two other “best liked” 
activities—golf and riding. 

From such figures one may question the statement that we like best 
those activities in which we have skill. If we accept self-ratings of skill, 
it appears that there may be enjoyment without skill. Would it be more 
accurate to say that there will be longer participation in those sports 
in which a person is skilled, or do the inherent qualities of the game 
Provide long-time enjoyment regardless of skill or is skill an entirely 
relative factor which can only be determined in terms of individual 
capacities and individual standards? 
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At the University of Michigan, we have considered a well-rounded 
physical education program to include satisfactory skill in one or more 
team sports, one or more individual activities, and one or more rhythmic 

TABLE XII 


NUMBERS AND PERCENTAGES OF FRESHMAN WOMEN RaTING THEMSELVES 
IN THE VARIOUS SPORTS 

















4 «ies Number of Students Percentages 

| Activities suinea Average Fair Total Skilled Average Fair 

. 4 Baseball ........ 19 gI 86 196 9.6 45. 43. 

' *Basketball ...... 34 116 69 219 15.5 52.9 31.5 

4 j Fieldball ........ 2 14 17 33 6. 42.4 51.5 
nf re 24 45 46 115 20. 39.2 40. 

e eS eae 5 37 29 71 7. 99:5 40.8 

! Volleyball ....... 12 74 56 142 8.4 62.0 39.4 
ae 5 Ara 4 29 34 67 5-9 43.2 50.9 
1 | Bowling ........ I 16 21 38 2.6 42.1 55.2 

1 ee OE I 4 I 6 16.6 16.6 16.6 

i 4 FS ae 6 28 SI 85 “iB 32.9 60. 

i Gymnastics ...... II 61 23 95 11.5 64.2 a 
i *Riding eee 25 47 28 100 as. 47. 28. | 
M4 *Swimming ...... 62 18 62 182 a4. 64.5 34. 
| ee es 16 16 106 218 4.3 44. 48.6 

i Folk Dancing ... 11 33 16 60 18.3 Se, 26.6 

i Rhythms ........ 8 25 16 49 16.3 51. 32.6 

e Tap Dancing .... 10 44 38 92 10.8 47.8 41. 
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activities. Table XIII shows the number of students who rated them- 
selves as having skill in some of these different activities at entrance 
to the University. 

This table does not indicate the number of students who rated 
themselves as “skilled” in combinations of the different types of activities. 
A case study of results, however, showed that 41 or 21 per cent of the 
students who rated themselves as skilled in either team, individual, or | 
rhythmic activities rated themselves as skilled in one of the other groups 
as well. Of the total of 190 students who rated themselves, there were | 
149 or 78 per cent of the students who considered themselves as skilled 
in at least 1 activity. 4 


a 
———— 


Se oe 


TABLE XIII 
NUMBER AND PER CENT OF STUDENTS WHO RATED THEMSELVES AS SKILLED IN 
Team Games, INDIVIDUAL ACTIVITIES, AND RHYTHMICS 
190 FRESHMAN WOMEN, UNIVERSITY OF MICHIGAN—FALL OF 1932 
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Type One Two Three Four 
of Activity Activities Activities Activities T otal | 
Activity No. % No % No. % No % No % | 
CO eee 4I I1.4 21 5.8 4 ey I “2 67 ~—s«18. \ 
. Individual .. 68 19. 20 5.6 4 15% I 2 93.~—«o26. 
4p Rhythms .... 13 3.6 15 4.2 2 4 ° 0.0 30—Ofs« 8.4 
4 





Of course, it is difficult to judge the validity of these figures, since 
satisfactory objective tests are not available as a means of checking 
the self-ratings. An attempt was made, however, to secure some measure 
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unded of validity through the instructor’s rating of a student. These ratings 
‘More were given at the end of the various sport seasons. To be most valuable 
thmnic perhaps the ratings should have been given at the beginning of the 
season also. A comparison of instructors’ and students’ ratings, however, 
seems to at least indicate trends. The following table shows the results 


of this comparison. 
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TABLE XIV 
Fair PERCENTAGE COMPARISON OF STUDENT AND TEACHER RATINGs IN VaRrIoUsS ACTIVITIES 
43. Hockey Archery Golf Swimming Tennis Total 
a Over-rating by — ‘ *(14) *(12) = *(20) *(30) = *(133) *(209) 
‘§ Student’s rating—skille 
7 Instructor’s aang fair 21% 6% 2% 4. % 
0.8 *  Student’s rating—skille 
a /  Instructor’s rating—average 21% 87% 5% 20% 5% 8.1% 
0.7 |  §tudent’s rating—average 
55.2 Instructor’s rating—fair 1% 80% 868% =o 26% = 28. 
16.6 Agreement of student and 
~ instructor's rating 14% 33% 50% 40% 56% 49. % 
ie | Under-rating by comer , 
‘| Instructor’s rating—skille 
18.6 Student’s a ’ 7% 5% 27o a. % 
: Instructor’s rating—skille ’ 
pe Student’s rating—average a1 as 3% 1% “ % 
: Instructor’s rating—average . 
Pe. Student’s rating—fair 7% 8% = 15% 3% 9% 7.1% 
em- * Numbers in parentheses are the number judged. 
ince From this study of self-rating, it would appear that the skill of the 
students in playing the things that they like best is not great, and 
ited although they enjoy playing the games even with the amount of skill 
ies, l they now have, there is a definite desire for the acquisition of further 
the skill. (Part II.) 
or SUMMARY OF PART III é 
ups 1. More students consider themselves skilled in swimming than in 
ere any other activity. 
led 2. Students tend to overestimate and underestimate their abilit 
y 


4 insports. Regardless of the fact that many rate themselves as only fair 
in an activity they often like that game the least. This seems to be 
contrary to our common conception of the necessity for skill to have 
enjoyment in an activity. 
CONCLUSIONS 

This 3-part study of 347 freshman women entering the University 
of Michigan in 1932 gives evidence that: 

1. Inconstructing a well-rounded physical education program, many 
; enlightening and valuable suggestions can rather quickly be brought 
gee | forth by an analysis of the playing experiences of a girl through the use 
mF of the interview questionnaire as used here. 
“ 2. The high school physical education programs included in this 
8 study are not yet completely fulfilling the desires or needs of the girls. 
. As a result the college curriculum must be broad and varied. 
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QUESTIONNAIRE 
UNIVERSITY OF MICHIGAN 
DEPARTMENT OF PHYSICAL EDUCATION FOR WOMEN 
Interview Questionnaire 
I. History of High School Experience in Physical Education 
Name of HS. attended 


POT REH RRR EEHEHHHEHEHEEEE HEE HEHEHE HEHEHE EEE Hey 


Approximate enrollment of school at time you attended................., 
Was P.E. required? Yes No Number of years 1-2-3-4. Number times 
per week 1-2-3-4-5. Was credit allowed? Yes No How many years of 
P.E. did you have in H.S.? 0-1-2-3-4. Which years? Fresh., Soph., Jr, 
Sr. *Was Hygiene required? Yes No *Number of years 1-2-3-4. *Num- 
ber times per week 1-2-3-4-5. 
II. Physical Education Experience and Interests 

Fill in the outline given below: 

In Column I check all activities which you have had in H.S. Use one 
check for each season spent in each activity (V one season; VV two 
seasons. A season is fifteen class periods.) 

In Column II check all activities which you have played outside of school 
supervision. 

In Column III indicate how well you play each activity, using (1) if you 
do it “very well”; (2) if you are “average”; (3) if you are “fair.” 
Compare yourself with the girls whom you considered average players 
in your school. 

In Column IV check activities which you like the best. 

In Column V check activities which you would like to learn while in col- 
lege, regardless of whether you think you would do them well. 








Column Column Column Column Column 
Activities I II III IV V 
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III. Other interests 
*What things other than those listed do you enjoy doing in your spare time? 
*What are your favorite school subjects? 
*In what field are you planning to major? 


IV. Plans for Physical Education courses. 


* Starred items were not included in the study. 
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A Comparison of Health Knowledge and 
Health Instruction at the Sixth Grade 
Level in Certain Rural and 
Urban Schools* 


By JoseryH H. Jones 


Graduate Student, University of Pittsburgh, 
Pittsburgh, Pennsylvania 


recognized by educators. Numerous studies have been made show- 

ing the handicap under which the rural teachers work. Some of 
these investigations have made comparisons of existing conditions in 
town or city schools with those of the one-room country school and the 
resultant comparisons have always been to the disadvantage of the 
rural school.f? 

There are some people who claim rural pupils do better work than 
children of the city schools even though they are handicapped. This 
opinion is exceptional rather than that commonly accepted. In a study 
made by McIntosh and Schrammel they found that scores made in 
reading, spelling, arithmetic, history, and civics were distributed in about 
the same way but that the measures of central tendency were higher 
for the city group. In arithmetic, reading, and spelling the city children 
were much more superior than the rural children. In English, civics, 
and history the superiority of the city children over the rural children 
was not so pronounced.” 

In another study made by Frost comparing these two groups it was 
found that the quality of writing was the same but the rate was higher 
in the country. Rural spelling was uniformly below that of the city 
children. Rural children were two grades lower in arithmetic than urban 
children. In general it was found that rural education was inferior to 
that of the city. 

In a United States Bureau of Education Survey, comparisons showed 
that pupils in the rural schools made lower scores, grade for grade, than 
the city schools.* 

The above literature indicates what might be anticipated in a future 


f= MANY decades the disadvantages of rural schools have been 





* Paper presented before the Research Section at the Eastern District Physical 
Education Association Convention, April, 1934, at Atlantic City, N. J. 


t Numbers refer to bibliography at end of article. 
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study comparing rural and urban groups in what has been termed the 
essentials of our educational program. 

There are very few comparative studies in the field of health educa- 
tion. This is partly due to the attitude towards health as part of our 
educational scheme. The new interest which has prompted a few com- 
parative health studies is attributed to the changing attitude of educators 
in matters of health. Andress says, “reading, writing, and arithmetic 
have always been considered as the essentials in every educational pro- 
gram, but these are really of secondary importance. Of what use are 
these tools if one is incapacitated through ill-health from using them?”® 

Haisley in a recent address before a convention of the National 
Education Association sounds the keynote of this new attitude towards 
health education when he says, “Health has become an increasingly 
primary consideration of society. The school, to which society has dele- 
gated in part one of its most important tasks, must therefore pay increas- 
ing attention to the inculcation of health habits, health knowledge, and 
health attitudes in those whom it was established to guide.’ 

When attempting to make a comparison in the field of health educa- 
tion it is commonly assumed that the difference is favorable to the rural 
group. This is probably due to the belief that the environment of the 
country is more conductive to good health than that of the city. 

Contrary to the above Andress states that, “the general backwardness 
of the rural districts in matters pertaining to health also extends to 
instruction and training in hygiene in rural schools. The teaching of 
hygiene in city schools has been far from praiseworthy but the probability 
is that it is far more practical than it is in rural schools.” 


STATEMENT OF THE PROBLEM 


It is not believed that rural children are less capable than city children 
nor is it held that the rural population is less interested in the welfare 
of its children than the city dwellers. This study does not aim at dis- 
covering causes or suggesting means of removing unfavorable conditions. 
It is intended to discover only whether there is an excelling or sameness 
in the groups. 

Since there are few existing studies in which rural and urban schools 
are compared as to health knowledge and instruction, a study attempted, 
even in a limited way, would have its merits. 

It would seem that a comparison made with the aid of carefully 
constructed measuring devices would be more trustworthy than deduc- 
tions made in reference to health from studies of subjects entirely different 
in content and instructional nature. 

The purpose of this study is to devise a health knowledge test and 
a questionnaire. By the aid of these the health knowledge and health 
instruction in certain rural and urban schools of the sixth grade level 
are brought to a common basis for comparison. 
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HEALTH KNOWLEDGE 

“Health is dependent upon many factors besides knowledge. Among 
these are attitudes and habits. At the same time knowledge of facts in 
regard to health is no doubt of considerable importance in promoting 
the right attitudes and habits. There is, however, no complete agreement 
on the importance of knowledge in health education. Perhaps it is safe 
to say that health knowledge is at least one of the factors in health which 
the teacher will wish to take account of in attempting diagnostic measure- 
ment in health education.’””* 

Though there is a tendency to discount the importance of health 
knowledge, it must be admitted that “there are certain fundamental 
knowledge tests which every pupil graduating from our public schools 
ought to pass without difficulty. To my mind such knowledge is as 
important as a proper command of the mother tongue.”” 


CONSTRUCTING THE TEST 

In forming the basis of the test used in this study the sixth grade 
basic texts and supplementary texts used in a number of schools were 
examined for health topics. There was a close similarity of the topics 
treated. The basic texts of the schools tested were examined with the 
same object in view. Those used in the schools tested were used. Two 
well-known tests were studied as to the number and range of topics 
treated. The tests were Scales for Measuring Habit Practices in Health 
and Accident Prevention by E. George Payne and the Gates-Strang 
Health Knowledge Test. 

After considering the various topics emphasized in the textbooks, 
courses of study, and tests mentioned previously, it was decided to use 
those compiled during the construction of the Gates-Strang Health 
Knowledge Test because of the close agreement. This test was so devised 
that it may be used in any grade but since the testing was confined to 
the sixth grade, a few changes were made in the ranking of items of the 
test constructed by the writer. The ratio of the number of items of the 
Gates-Strang Test was closely followed by the writer in the assignment 
of the questions in the test constructed. 

In a report of the Joint Committee on Health Problems this statement 
is made: “Except for the testing just described by Franzen and other 
tests of health knowledge by Gates-Strang, very little has been done in 
the actual assembling of health tests.’”?° From the above it would seem 
that there is an opportunity for the teacher to devise and use tests, 
especially those with varied types of questions. Turner encourages this 
when he says, “The teacher will frequently test the health knowledge 
of the class by preparing and administering the usual type question-and- 
answer test, a one-word test, or other objective tests of the completion 
or true-false type.”"* In the test used by the writer there are forty-two 
multiple choice questions, thirty-two true-false questions, and twenty- 
three completion questions. 
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SAMPLE QUESTIONS OF THE HEALTH KNOWELDGE TEST 
Multiple Choice Questions Ba 
We need foods containing lime because When sick, people should: 


they build: .-read about their sickness and buy 
. .bones patent medicines 


. skin ...take medicine given by friends 

... muscle ...take drugs to relieve them 

. hair ....go to a reliable doctor 

. Nerves ..not do anything about it 
When dusting we should use: All fruits and vegetables should be 
....a dry cloth washed before using because: 

..a damp or oiled cloth ....they look better 
....a small brush ....they are more easily digested 
....a feather duster ....they have bacteria on them 

..an old piece of silk ....Water adds food to them 


..they seem fresher 


True-False Questions 
...It is only necessary to go to a dentist when a person has the toothache. 
....Colds are spread by coughing and spitting. 
....People should not use drugs for every little pain. 
....1f water is clear and cold it is pure. 


Completion Questions 
When germs enter a wound the wound is said to be 
The part of the air most needed by the body is 
Se ere prevents smallpox. 
Utensils taken from the sick room should be 


Oe 


ADMINISTERING THE TEST 

The test was tried by giving it to a group of seventh grade pupils. 
None of the questions were missed by every one of the group nor were 
there any perfect scores made. The test was then given to pupils of 
the sixth grade. The results in this study came from 205 pupils and 
5 teachers in a representative urban school of Western Pennsylvania 
and 207 pupils and 11 teachers in a representative rural township of 
Central Pennsylvania. The tests were twice scored. One point was given 
for each of the 97 items of the test. The scores made by each pupil on 
the odd and even numbered questions of the test were also determined. 


EVALUATION OF THE TEST 

The criteria selected for evaluating this test were: validity, reliability, 
objectivity, comprehensiveness, facility, utility, and rapport.’ 

The test followed the “Gates-Strang Health Knowledge Test” in the 
ratio of items treated and in the construction of the multiple choice 
questions. 

The reliability of this test was computed by correlating the scores 
on the odd and even numbered test items and then employing the Spear- 


man formula.** The correlation for the rural group was .77 and .75 for 
the urban group. 











err 


—_ 
=—— 





COMPARISON OF HEALTH KNOWLEDGE AND INSTRUCTION 57 


TABLE OF STATISTICS 
The following table indicates the number of cases, the number of 
items, the standard deviation, the coefficient of correlation, the probable 
error of the coefficient, and the probable error of measurement. 











TABLE I 
No. No. PP; Be 2:8. 
Group Cases Items Mean S. D. r r M 
OS eae 207 97 67.5 10.5 “97 .O10 3.39 
Urban ....... 205 97 69.2 9.2 By i -OII 3.10 





Since the main purpose of the test was health knowledge, every effort 
was made to keep the tests objective. In the completion section of the 
test, care was exercised in the wording so as to admit one response but 
equivalent phrases could not be avoided without sacrificing adherence 
to the general plan of the items. Such phrases were accepted. 

The test constructed and used in this study is capable of portraying 
pupil achievement in health knowledge. 

By following the wide range of items of the Gates-Strang test the 
test constructed was made as comprehensive as possible. A larger sam- 
pling would no doubt bear out the degree of comprehensiveness of the 
test. All tests were mimeographed with uniform directions to the pupils. 
The writer aimed at compactness in arrangement of items without pro- 
ducing confusion. The tests were easily scored with the accompanying 
score keys. Teachers and pupils reported a keen interest in the test. 

FINDINGS 

The urban group of this study has a slight advantage over the rural 
group. In the multiple choice part of the test the rural group exceeded 
the urban group by 2 per cent. In the true-false part the difference was 
2.2 per cent in favor of the urban group. In the completion percentages 
the urban group exceeded the rural group by 7.1 per cent. The total 
average of the urban group was 3.5 per cent more than that of the rural 
group. 

A study was made of the nature of questions to determine any differ- 
ences or similarities. The ten most frequently missed items and the ten 
most frequently correct items were determined. These were ranked ac- 
cording to frequency. There was quite a similarity in the content of the 
questions of each group. There were six items common to the first group 
and five common to the second group. The six items missed most fre- 
quently in each group were “best time to kill flies,” “cold contagion,” 
“amount of food for a sixth grade boy,” “what adenoids are,” “tempera- 
ture of body,” “what pasteurization is.” The five items missed least 
frequently in each group were “proper habits of eating,” “proper bed 
clothing,” “importance of loose clothing,” “care in crossing highways,” 
“{mportance of sunshine.” 
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HEALTH INSTRUCTION 


Turner defines health instruction as follows: ‘Health instruction 
may be defined as a systematic program for developing the habits, 
attitudes, and knowledge that will contribute to the physical, mental, 
and emotional health.” 

The task of measuring the status of health instruction of a school 
population is not an easy matter and it is even more difficult to do this 
with the object of comparison in standards as this requires some definite 
measuring device. The scope of a health program discourages any at- 
tempts at measuring its various angles. A cross section, however, may 
be secured by formulating a questionnaire incorporating the certain 
points of health education that are basic to a health teaching program. 

E. C. Davis made a study in methods and techniques used in sur- 
veying health and physical education in city schools. He analyzed 207 
surveys of cities throughout the United States.’° The questionnaire that 
seemed to be superior to others was that used in the Fort Worth survey. 
That used by the writer was constructed in a similar manner to the 
Fort Worth questionnaire. 


CONSTRUCTION OF THE QUESTIONNAIRE 

The questionnaire constructed by the writer had three distinct parts: 

1. General information of administering a course in health educa- 
tion. 

2. Check list of activities used by the teacher in motivating health 
instruction. 

3. Inventory of habits practiced by pupils. 

The first part of the questionnaire included school population, 
teacher preparation, class instruction, textbooks and outlines, and habits 
taught. A list of twenty-five activities made up the second part. The 
teacher checked those that she used in the teaching of sixth grade health. 
The third part was an inventory sheet of health habits. The teacher 
wrote down the number of her sixth grade that practiced certain health 
habits. This was determined by the observation of the teacher or by 
questioning the pupil. 

The questionnaire was answered anonymously. Returns were made 
by the five teachers of the urban pupils tested and by the eleven teachers 
of the rural pupils tested. 


COMPARATIVE ANALYSIS OF THE RETURNED QUESTIONNAIRES 


The average number of years of teaching experience for the urban 
group was higher than that of the rural group. The rural teachers lacking 
experience in the teaching of health gave a more definite and richer list 
of college courses in health. These courses were more in keeping with 
the great aims of health education as we recognize them today. 

Practically the same percentage of teachers in each group did not 











COMPARISON OF HEALTH KNOWLEDGE AND INSTRUCTION 59 


use any outline. The outline of the state department was mentioned 
most frequently. 

The average time given to health was only eight minutes more per 
week for the urban group. The weekly average for both groups was 
eighty-four minutes. 

The percentage of teachers in the urban schools using correlation 
exceeded the percentage of rural teachers. For urban teachers it was 
60 per cent and 55 per cent for the rural teachers. 

The range of subjects correlated with health was similar in the two 
groups. 

There is a close agreement in the name of the course. Health edu- 
cation is most common for the urban schools, Aealth, for the rural. 

Sixty per cent of the urban teachers and 55 per cent of the rural 
teachers followed each lesson of the textbook successively. 

All teachers reported that there was supervision in health instruction. 

All teachers in both groups expressed a favorable attitude toward 
the importance of health in the school curriculum. 

The supplementary materials used by either group of teachers were 
limited. One urban teacher and two rural teachers reported that no 
supplementary materials were available. One teacher of the urban group 
and two of the rural teachers gave desirable lists of supplementary aids. 

Posture and cleanliness were the two habits most often mentioned by 
teachers of both groups as being emphasized in the sixth grade. 

The first nine activities on the list were used by a greater number 
of teachers of both groups. They were: 


. Weighing and measuring. 

. Listing and discussing of health rules. 

. Discussions of various subjects of health. 
. Comparison of body to a machine. 

. Contributing of clippings and pictures. 

. A health bulletin board. 

. Inspections. 

. Drawing pictures and making posters. 

. Listing foods and forming menus. 


Oo Ons7 AN SW WD H 


The rural teachers used more activities than the urban teachers. 
The percentage of activities used by the urban group was 35.2 per cent 
and that of the rural group was 43.2 per cent. 

In the report on health practices it was found that the percentage 
for the urban group was 65.3 per cent and 57.1 per cent for the rural 
group. A comparison of the percentages of each group practicing each 
item revealed interesting facts. “Coming to school with clean hands, 
face, and clothing” has a high percentage which is practically the same 
for each group, while “eating candy only after meals” had a very low 
percentage in each group. The item, “dress so vigorous play is un- 
hampered,” had the greatest difference in percentages. The difference 
was in favor of the urban group. 
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CONCLUSIONS 
The results of this study show but a very slight difference in achieve- 


ment—this unfavorable to the rural schools. The reliability of this 
difference is not significant. 


Upon examining the test items of greatest and least frequency missed 
it was found that, in general, they were quite similar for the two groups, 

The technic used in the construction of the Gates-Strang Health 
Knowledge Test was followed very closely in the forming of the varied 
type objective test of the study. This is recommended as a valuable 
guide for further construction and refining of health knowledge tests, 

The questionnaire revealed a slight advantage of the urban schools 
over the rural schools in health instruction. This difference in this study 
is not as pronounced as the predictions and findings of most other 
comparative studies in these two groups. 


More accurate findings would have been brought out if there had 
been homogeneous groups compared. 
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The Influence of Chronological Age on 
Motor Performance 


By C. H. McCioy 


State University of Iowa 


on the relative influence of chronological age, height, and 

weight on motor performance, age has always been found to 
be an important factor. |It_has, however, usually been assumed that the 
age relationship to performance was linear, at least up through the col- 
lege ages. No published study has come to my attention that has inves- 
tigated this phenomenon to see what the real relationship might be. 
This paper will report the results of several such studies conducted by 
the author. 

These studies may be divided into two groups. One group has to do 
with strength tests and the other with track and field athletics. Since 
the strength-test study affords the simpler approach to the problem it 
will be presented first. 


Wi on the cl scientifically conducted studies have been made 


STRENGTH TESTS 

The data from which these studies on strength have been made are 
records of the Rogers’ Physical Capacity Test made by the pupils of 
the public schools of Schenectady, New York, and supplied through 
the kindness of the supervisor of physical education for Schenectady, 
Mr. E. T. Graut. 

There were records for 2,300 boys and 1,800 girls. In the material 
presented, chinning and dipping were scored according to the author’s 
formula.’ All strength events were equally weighted and lung capacity 
was omitted. The preliminary study of these data (which study will be 
presented elsewhere) gave proof that height could safely be neglected 
as a factor for predicting strength. Both age and weight were highly 
correlated with the strength index. 


THE METHOD OF STUDY 
To determine the relative effect of age at each level, the records 
were sorted by age groups and a correlation was computed between 
weight and strength. The regression equation for predicting strength 
from weight was then derived. From these equations the predicted 
strength value was computed for the age following and the age before. 
For example, if the regression equation for the twelve-year-old group is 


1C. H. McCloy, “A New Method of Scoring Chinning and Dipping.” REesEarRcH 
Quarterty, II: 4 (December, 1931). 
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under consideration, this equation was used to compute the predicted 
strength for the eleven-year-old group from the average weight for the 
eleven-year-olds, and was also used to compute the predicted strength 
for the thirteen-year-olds from the mean weight of the thirteen-year-old 
group. If the age factor itself has an effect over and above that involved 
in weight, the obtained value for the strength of the eleven-year-old 
group as computed from the twelve-year-old formula should be greater 
than the actual average value; while the value computed by the twelve- 
year-old formula from the thirteen-year-old mean should be Jess than 
the actual thirteen-year-old average. The average difference of strength 
as computed by the formulae from the age below and from the age 
above was adopted. To illustrate again, the difference between the 
twelve-year-old actual strength and the strength as computed by the 
eleven-year-old formula was averaged with the difference between the 
eleven-year-old average and the obtained strength by computing the 
strength for the eleven-year-old average weight with the twelve-year- 
old formula. These obtained averages were then plotted and smoothed; 


the results for the strength tests for both boys and girls are seen in 
Table I. 


TABLE I 


AVERAGE ANNUAL INCREMENT OF STRENGTH DUE TO CHRONOLOGICAL AGE ALONE. 
(Rocers’ Test, witHout Lune Capacity, AND wiTH PuLL-Ups AND 
PusH-Ups Scorep By THE AUTHOR’s FORMULAE.) 

Recorps ARE IN Pounps. 











Boys Girls 

Ages Raw Values Smoothed Values Raw Values Smoothed Values 
II-12 20 20 15 15 

12-13 29 390 34 34 

13-14 52 55 109 109 

14-15 98 100 77 77 

15-16 108 105 —3 fe) 

16-17 39 70 —I0 ° 

17-18 59 50 —7 ° 

18-19 —16 ° 





It will be noted that in the boys’ strength test there is a rapid in- 
crease in the amount of added strength for each year from thirteen to 
sixteen years of age and a sharp decline after seventeen. After eighteen 
there is no further increase. This period corresponds to the period of 
active pubescent changes in the male. 

In the girls’ records, this rapid increase comes from twelve to four- 
teen years of age and corresponds to the earlier onset of puberty in the 
female; it declines abruptly at fifteen. The raw-score negative values 
obtained after fifteen are probably insignificant sampling errors, though 
there is a possibility that this decrease is due to an increasing disinclina- 
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tion to engage in physical activities. In other words, boys stop getting 
stronger so far as the age contribution is concerned at about eighteen, 
while girls stop adding to their strength at fifteen. The curve of addi- 
tion to strength is not linear but increases at the period corresponding 
to most rapid adolescent growth and decreases rather sharply there- 
after. It should be noted that this increase and decrease is in the age 
increment of strength, not in the strength itself. 


TRACK AND FIELD ATHLETICS 


The data from which the studies on track and field athletics were 
made were as follows: (1) 1,000 elementary school boys from the De- 
troit, Michigan, public schools; (2) 1,300 public school girls from the 
elementary schools of Detroit (data obtained through the courtesy of 
Mr. V. S. Blanchard, Supervisor of Health Education); (3) 320 cases 
from the Gorton High School, Yonkers, N. Y. (data secured from Mr. 
H. L. McCurdy); (4) 130 cases from Oberlin College (data secured 
from Mr. Dan Kinsey); (5) 319 Chinese girls, ages ranging from 8 to 
23, from the public schools of Nanking, China. 


METHOD OF STUDY 


In the boys’ elementary school data it was found that, as in the 
case of the strength test, height could be neglected, hence the method 
of study is the same in every particular as that described above in the 
study of strength. In the study of high school boys, height was used as 
the dependent variable, because of the fact that it correlated higher 
with performance. In the study of girls, both height and weight were 
taken into consideration. The girls’ records were divided into age 
groups, and a multiple regression equation was computed for each age 
for predicting performances (scored in points) from height and weight. 
The same procedure was then used as that given in the strength study 
except that values for the ages on either side of the one studied were 
compyted from the multiple regression equations, using the appro- 
priate averages of height and weight. To illustrate, the value for the 
eleven-year-old track and field points was computed from the eleven- 
year-old averages of height and weight by the twelve-year-old formula, 
and the twelve-year-old averages of height and weight were used with 
the eleven-year-old formula, and the average differences were again 
used to represent the difference made by age. 

These results are somewhat more conflicting than are those of 
strength. The results of the studies on the boys and girls of the elemen- 
tary schools are given in Table II. 

When to these elementary school results are added the smoothed 
values from the high school group, it will be seen that approximately the 
same phenomena are observed as in the strength test. Namely, there is 
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an increase in the average point value around the ages of puberty, 
which later decreases and in the case of the boys ceases at seventeen. 
The Oberlin data mentioned above show no age differences whatsoever 
from seventeen on. 

In the girls’ data the maximum increase is at the period from twelve 
to thirteen, one year earlier than was the case with strength. Again this 
increase ceases at fifteen. In the Chinese data a somewhat different 
method of analysis was used but there was a definite increase up to 


TABLE II 
AVERAGE ANNUAL IMPROVEMENT IN PoINTs IN TRACK AND FrieELD ATHLETICS (Boys, 
Four Events; Girts, THREE Events, SCoRED BY THE AUTHOR'S 
Scorinc TaBLes?) DuE TO CHRONOLOGICAL AGE ALONE 














Boys Girls 
Elementary" High School Elementary® 
Raw Smoothed Raw Smoothed Raw Smoothed 

Ages Values Values Values Values Values Values 
10-11 34 34 50 50 
II-12 41 41 56 56 
12-13 Aaa 53 59 59 
13-14 65 65 71 73 —£3 33 
14-15 67 67 94 77 63 7 
15-16 —- oo 19 71 ° ° 
16-17 _ — 159 64 _ _— 
17-18 — a 4 38 — _ 
18-19 — — ° ° — un 

* Computed from weight. 

» Computed from height. 


* Computed from both height and weight. 


the age of fifteen. Beyond this there was no further increase. This cor- 
responds exactly to the facts found in the American data. 

The facts presented above would lead us to think that there is a 
high probability not only that the relationship between age and athletic 
or other motor performances is not a linear one, but that the relation- 
ships between height and performance, and weight and performance, 
are also non-linear. The author has elsewhere presented some evidence 
to this effect. We believe that the implications of these facts should 
lead us to entirely restudy the whole problem of relationships of age, 
height, and weight with sufficiently large numbers to minimize sampling 
errors. The probabilities are that such studies would result in much 
more useful formulae than those which we have at present. 

2C. H. McCloy, Measurement of Athletic Power, New York: A. S. Barnes and 


Company, 1932. 
8C. H. McCloy, Joc. cét., Chapter V. 
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Present Status of Health Education in 
Some Representative School Systems 


By Joun P. SuLtIvaAn, Ph.D. 


Supervisor of Health Education, 
Boston School Department 


tion and describe how the aims tend to better present conditions by 

quoting Williams and Brownell. They tell us that the “purpose of 
health education is to secure wholesome environmental conditions and 
processes for school children, to protect them by scientific methods 
against communicable diseases and the hazards of growth and develop- 
ment, and to instruct them in scientific ways of living in which habits, 
skills, attitudes, and knowledge will have significant relationships.” 

With this statement in mind, a study was made to determine just 
how health education was organized in the school systems throughout 
the country. A general investigation substantiated a very definite im- 
pression that there is very little literature concerning the organization 
and supervision of the health education program. A survey, therefore, 
was made directly of certain aspects of health education as it is carried 
on in representative school systems, and it was hoped that this survey 
would show the status of health education particularly with reference to 
its organization, administration, personnel, policies, and procedures. 

A questionnaire was composed and, that it might be adequate, sub- 
mitted to a director of health education, a director of educational re- 
search, a headmaster, an assistant superintendent, and a teacher of 
health education for their approval. Their suggestions were incorporated 
and the following form was adopted. 


[' MAY be well at the start to crystallize the purpose of health educa- 


To the Superintendent of Public Schools: 

The writer is very much interested in health education. He asks your coopera- 
tion in giving him the following information in regard to your school system by 
checking the items listed. 


so da 5 5ks nd 30560 OVAtS se exeinedceenans PRMD ods eereawete 
EPS OPO TCT ETL TT TCEETTT TPT TEEUT ETL T TTT Ce 
EP PORT I OTT CET TTT. COLETTE ETT TT PCE EEO 

; (Check) Yes No 


Have you a course of study in health instruction?......... ...... 0 sees 
Have you a director or supervisor of health education?..... ......  ...... 
Is there a special certificate for teachers of health instruction? ...... ...... 
Is safety instruction given as part of health instruction?.... ......  ...... 
Is mental health included in health instruction?............ ....65 0 ce eeee 
Is the school lunch an integral part of the school health 

EINE fecais OVE 5a Sova Fs Sats AY RT SICER A LOSER CORKS So Ts8e) ce deue ® wales 


Seber ne 
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7. Does the school cafeteria come under the Board of 
Education ? 
Frequency of weighing children as an educational procedure: 
RINGS las osc «weenie 
BEE RA UORE Sis sis. va caew 


Three times a year 
g. Are notifications of weight of children sent to parents?...... ...... 


Are any of the following activities carried on by children for 


the purpose of increasing their health knowledge or habit 
formation? 


ee eses 
ee eens 


DOMME ERIE OOKS. 6555 c sc ciecccs coves 
Making health posters 
PONE SUOUIOOES 5 550s sc ccs sc occas sees 
Supervising ventilation............. ...... 
Height and weight records kept and 
posted in classroom 
Sen 
Animal experimentation in classroom 
Is it routine practice for all classroom teachers to have daily 
CE CNMI os aisvcin'sisu's alee 'sre gies's ow sdiease ee hee 
12. Are textbooks used in health instruction?.................. 0 ceeeee 


13. Do you permit commercial health material to be used in the 
classroom? 


II. 


pi 
et” Ea ae 
14. Do you have separate course of study in health instruction 
for special schools? 


os | ee 


Trade or Industrial 
15. Number of minutes per week devoted to definite health 


instruction: 
Ee errr ON ES eee oe (Grade IX. ...6...s'.0c0 eee 
0 Eee 0 Sees ee i er 
See CEM UNEE Sas dens cao Grade XI... sc 0sc5 cc 
| ae SNS REE cs 4 5.k asec e eee Geate AIL; ... 6.550.550 
16. How do you measure results? 

RR A. re Se Eee Ee ee eC ee 

PESTS Voie She Pe ge Ee, oe er 


POE EHR EEE HEHEHE EEE EEE EHH HEEHEHEHHEEEHEHE EEE HEHEHE HEHEHE EE EESE 


Any additional information that you may be able to give regarding health 
education such as monographs, bulletins, reports, types of visual material and 


courses of study will be greatly appreciated and any suggestions growing out of 
your experience will be welcomed. 


In requesting this information the writer realizes the encroachment on your 


time and courtesy, and if at any time he can be of service to you, he shall be very 
glad of the opportunity. 


This form was sent to thirty representative school systems, scattered 
through the country, with a conscious consideration of large and small 
city school systems and of reputed progress in education. Despite the 
fact that this questionnaire required detailed information from the re 
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cipients, it was favorably received and 67 per cent of those approached 
gave information which was complete enough to be of value. Since the 
average school superintendent has been literally bombarded with blanks, 
forms, and questionnaires in the last fifteen years, it was felt that this 
generous response indicated a definite, nation-wide interest, if not en- 
thusiasm, concerning this newer movement of health education. 

In order to consider the relative geographical replies of the question- 
naire the country was divided into four sections. Twenty per cent of 
the replies were from school systems in the South; 20 per cent were 
from the West; 30 per cent were from the Northeastern and 30 per 
cent from the North Central sections. These replies furnished an excel- 
lent cross section of American school systems. 

In order to classify what was learned from the questionnaire, the 
data compiled from the replies is grouped in the following order: organi- 
zation, administration, personnel, policies, and procedures. Under or- 
ganization fall questions 1~4—5—6—14-15; under administration are in- 
cluded questions 2—7—16; under personnel is found question 3; under 
policies are grouped questions g-11~12—13; and under procedures are 
treated questions 8 and ro. 


ORGANIZATION PROBLEMS 


The organization problems of health education varied, but there 
were strong indications that these problems were recognized and at- 
tempts were made to meet them. 

Course of Study.—In answer to the question, “Have you a course 
of study?” all but four cities replied in the affirmative. Of the variables, 
one replied “No.” Another city answered “loose sheets.” The third said 
that its course of study was in the “process of construction.” The fourth 
replied that the “supervisor outlined from month to month health pro- 
jects to be carried on by the teachers.”’ These comments show the ten- 
tative nature of some health courses of study, suggesting that this phase 
needs more consideration in some sections. Yet the fact that 80 per cent 
of the cities have courses of study indicates the growing recognition of 
the place of health in the curriculum. From the data submitted by these 
cities and from a further study of appraisals of courses of study it would 
appear that the elementary courses for grades one to six are well ad- 
vanced; that courses for the junior high school (grades seven to nine) 
are in the developing stage; and that very little has been done in the 
senior high school field. 

If the final test of learning is the emergence of appropriate conduct, 
then the teachers of upper as well as lower grades should have some out- 
line of the general attitudes, the finer appreciations, the important con- 
cepts and meanings, which they wish to secure as part of the results of 
the program. 

Not until such time as there is a course of study scientifically con- 
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structed for all grades can we expect a unified, graded, and progressive 
plan of instruction and training in health. School administrators must 
face the fact that if they give guidance to teachers in all phases of the 
curriculum except health, it will undoubtedly occupy a correspondingly 
minor position in the minds of the teaching force. Teachers are entitled 
to as much guidance in health teaching as in the teaching of other sub- 
jects. If health instruction and training are among the objectives of 
education, then the course of study is an important vehicle. 

Safety Education—From a study of the replies there appeared an 
equally growing recognition of the importance of safety. Although 20 
per cent of the cities answered “No,” 75 per cent of the cities declared 
that safety was included under health instruction. One far western city 
replied that safety was given a place in the curriculum, with definite 
time allotment and special supervision. This advance step, although it 
may appear to be desirable, does not appear to be essential. In view of 
the fact that safety is a health conservation problem and health is al- 
ready recognized in the curriculum, it does seem like a duplication of 
work to separate safety from health in general. 

Mental Health—Eighty per cent of the cities favored including 
mental health under health instruction. One progressive system advo- 
cated a rather ambitious program in mental hygiene. But as used in this 
discussion, mental health is differentiated from mental hygiene. Mental 
hygiene, in its broad sense, refers to the negative as well as to the posi- 
tive aspect, to the prevention and correction of mental disease. The 
common treatment of mental hygiene from a study of some twenty out- 
standing works in the field centers around insanity, functional nervous 
disorders, neurasthenia, psychasthenia, dementia praecox, chorea, tics, 
juvenile delinquency, emotional instability, etc. It is evident that this 
negative side does not fit into a positive health program. Furthermore, 
these phases call for clinical treatment, expert diagnosis, and a special- 
ized staff. Then, too, this phase affects but a minority of the school 
population. We are mainly concerned with the great body of average 
pupils and their normal mental development. 

Mental health refers to a reasonable amount of instruction under 
health instruction on certain relations of mental health to physical; for 
example, the frame of mind at meal time, the power of and need for re- 
laxation, training of the will, and self-control. 

The School Cafeteria.—The utilization and place of the school lunch 
in the health education program received earnest attention in 65 per 
cent of the cities. There is no doubt that the recent trend in educational 
organization for centralized, one-session schools is one of the outstand- 
ing causes of the lunch problem. The school cafeteria is a new and ef- 
fective health agency in the school. School cafeterias should not be 
viewed as “feeding centers” but as educational centers. The health edu- 
cation supervisor should recognize and plan a program enabling the 
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child to.carry over into the lunchroom the attitude and habit of prac- 
ticing in food selection that which has been taught in health instruction. 
It was heartening to see those cities with the lunch problem doing some- 
thing in a practical and constructive manner. 

Special Courses of Study.—Separate courses of study for special 
schools received scant attention. Only two cities had given this phase 
serious consideration. How necessary separate courses are, is debatable. 
It is true that a continuation school would not want the lengthy course 
of a full-time school. But here it is not so much a problem of change 
of content as the problem of change of method. As a rule, the general 
course of study may be used for all schools with the versatile teacher 
adapting it to suit her particular needs. One may argue that the lack 
of a separate course of study for special schools leads to laxity of health 
teaching. Experience has not shown this to be true. Those familiar with 
administration and teaching in these schools know that the health prob- 
lem is paramount and the interest of the faculty precedes any formal 
course of instruction. 

Time Allotment.—The problem of time allotment showed the widest 
diversity. Two cities had integrated courses for all grades and four cities 
had definite time allotment for grades one to twelve. One city had a 
twenty-five minute period per week alloted for all grades from one to 
twelve. Two cities had definite time allotment for the first six grades, 
three cities for grades one to seven, one city for grades one to eight, 
twelve cities had definite time allotment over and beyond grade nine in 
addition to the time allotment for grades below that. One southern city 
had a worth-while plan of integrated work in the first five grades with 
a definite time allotment from grades six to twelve. The average time 
allotment was sixty minutes per week for every grade from one to 
twelve. This is an interesting highlight in view of the cry often heard 
that no more time can be given for new work. It shows definitely that 
school administrators are giving this new movement careful considera- 
tion and feeling it worthy of further time allotment in the senior high 
school. 

PROBLEMS OF ADMINISTRATION 


Health education administration received great impetus when it was 
recognized in the field of educational administration. 

Directors of Health Education Seventy-five per cent of the cities 
had directors of health education. This would lead to the deduction 
that health education is being recognized in the field of educational ad- 
ministration. In two of these cities the title embraced director of health 
and physical education. This two-fold title is found in the smaller city 
school system due to the limited appropriation and the smaller person- 
nel. In one city the title read director of health and safety education. 
This dual title would connote the importance of safety as a health prob- 
lem. In addition to the data from cities, the following facts from state 
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departments of education are interesting and worthy of mention here, In 
1918, there were only eleven states with laws providing for a depart- 
ment of health and physical education in the state department of edu- 
cation and only four states with state directors of such departments. In 
1930, thirty-six states, representing 90 per cent of the population of the 
country, had such laws in effect; thirty-one states, representing 80 per 
cent of the population, now have laws and state courses of study; and 
twenty states, representing 65 per cent of the population, have laws, 
courses of study and directors of health education. 

Measuring Results Measuring results received the least attention 
and yet it is one of the most vital problems. The evident lack of some 
objective technique of measurement is a forceful reason for stressing the 
need of research in this field. Health education programs will progress 
only in proportion to the effective measurement and evaluation of re- 
sults. 

Management of School Cafeterias ——It was significant that 90 per 
cent of the systems placed the cafeteria, its maintenance and useful- 
ness, under the board of education. This overwhelming reply in favor 
of the board of education control shows the trend of school lunch man- 
agement. This challenging emphasis brings home more clearly the 
necessity of a closer tie-up between this agency and health instruction. 


PERSONNEL PROBLEMS 


The problem of personnel training and qualifications, although re- 
cent, is nevertheless very important. Many teachers’ colleges and gradu- 
ate schools of education are now offering courses in this field. It remains 
for the school administrators to recognize the need for general training 
of teachers in the elementary grades and special training for the teachers 
of health in the secondary schools. 

Teaching Certificates—Only 20 per cent of the cities had special 


. certificates for teachers of health instruction in the secondary schools. 


It further appears that these were the largest cities. This step would 
appear logical in a large system with extensive secondary schools if 
health teaching is to be elevated to the dignity of other subjects in the 
curriculum. 

POLICIES IN HEALTH EDUCATION 


The policies pursued in all cities sending replies proved interesting 
and enlightening. It is quite evident that the outstanding need is a phil- 
osophy of health education. With the accepted principles from such a 
philosophy, the movement would have a guide to steer it through its 
youthful stage of development. Activities, content, and devices would 
then be tested by approved standards and not alone by the trial-and- 
error method. This problem presents another possibility for some re- 
search worker to contribute to the health education movement. 

Weighing and Measuring Reports—The policy of sending notices of 
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weights of children home to parents was diverse. The fact that 55 per 
cent of the cities chose to pursue this policy proves that many consider 
it worth while. One mid-western city in answering this question replied 
“when necessary.” A southern city answered, “This year an effort has 
been made to re-educate children, teachers, and parents with regard to 
weighing and measuring so that they will consider this an educational 
procedure to show that normal growth will mean a steady increase in 
weight rather than a measure according to some average standard.” A 
far western city remarked, “This applies to elementary schools and is 
optional; most schools follow suggestions; cards are also optional.” A 
large eastern city replied, “No uniform practice; the matter is left to 
the judgment of the principal.” Another large eastern city favored send- 
ing notices only “if underweight or overweight.” One of the progressive 
smaller systems of the west answered “sent with complete report on 
medical and physical examination to parents.” A noticeable fact was 
that the smaller systems used this policy more rigidly. The larger school 
systems allowed elasticity and permitted the individual school to do or 
not as it saw fit. On the whole such a policy presents great possibilities 
of a tie-up between home and school if the plans involved do not call 
for excessive clerical work and unnecessary consumption of the time and 
energy of the teacher. 

Daily Classroom Health Inspection.—The policy of daily classroom 
health inspection by the teacher met with favorable replies from 70 per 
cent of the systems. One southern system replied, “The board of educa- 
tion has ruled that daily inspection is to be done by the teachers. 
Through the work of the school nurses an effort is being made to train 
our teachers concerning daily inspection.” A large eastern system an- 
swered “compulsory in elementary schools.” Another large eastern city 
answered “yes” and sent a lengthy syllabus on the subject. The methods 
employed by the cities replying ranged from brief, hurried inspections 
to well organized and carefully developed programs taking fifteen min- 
utes daily. 

The larger cities seemed to favor this idea. Probably the concentra- 
tion of population in congested areas has given rise to the necessity of 
inculcating proper habits. Then again the sudden appearance of epi- 
demics has convinced school officials of its usefulness as a supplement 
to the health agencies. In the matter of prevention, the classroom 
teacher forms the first line of defense. 

Textbooks —All but four of the cities required textbooks to be used 
at some time. One large northern city answered “by pupils—no, by 
teachers—yes.”” And a large city nearby said “to some extent.” A 
southern city favored “a supplementary reader for second and third 
grade, a textbook for fourth and fifth grades.” A southern city known 
for its progressive health program answered “health readers.” One city 
in California replied “state text used.” The fact that 80 per cent of the 
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systems favored the use of texts in some grades shows the field for such 
work. The variety of replies may be attributed to the lack of suitable 
texts judged from their educational suitability rather than technical 
content and authorship. But of recent years the publishers have sensed 
the importance of this field and have begun to publish a more usable 
type. Out of this interest should come texts which will measure up to 
pedagogical, psychological, and scientific requirements. 

Commercial Health Material—Seventy-five per cent of the cities 
permitted the teacher to use commercial health material. The general 


/ tendency of the others seemed to be to leave it to the judgment of the 


teachers. One southern city replied “material of strictly advertising na- 
ture is not recommended but we do receive some excellent material from 
some commercial agencies which we can adapt and use to good advant- 
age.” Two of the larger cities permitted the use but only with the per- 
mission of the board of education. It is probable that these cities have 
found from experience that some form of censorship is necessary. Of the 
four cities allowing pupils free use of commercial health material, a no- 
ticeable fact was that no one of these cities had either a course of study 
or director. It appears evident that if schools are to exercise their func- 
tion of teaching, they should also exercise supervision over the instruc- 
tion and content. It is equally important that schools exercise their pre- 
rogatives in the matter of using commercial health material. To forbid 
its use entirely would be folly since it helps to keep the budget reduced. 
Much of the material is the work of able men and women educators in 
the employ of commercial organizations. Their work is often highly ac- 
ceptable. Then again some material is worthless. It becomes a problem . 
of exercising a close supervision over the material used, and this respon- 
sibility should be taken by the board of education and not by the 
teacher. 
PROCEDURES IN HEALTH EDUCATION 


Weighing and Measuring.—The procedures used throughout were 
fairly uniform. But here again the schools should be guided by research 
and a sound philosophy. The frequency of weighing children as an edu- 
cational procedure varied. Eight cities favored monthly weighing of 
children; six cities favored twice a year; and only three considered three 
times a year as ideal. One city weighed only “those underweight or over- 
weight, monthly.” It did not state how they were selected. If the usual 
height—age—weight chart was the final determiner, this should not be. 
So many factors enter in, that the practice of determining the nutritional 
status by a given scale is coming into disrepute. The American Child 
Health Association declares against its use. If a diagnosis was made by 
the school physician and if the pupils were under his supervision, then 
monthly weighing in this case is to be commended. But we here dis- 
tinguish between the clinical and educational use of weighing. 

Varied Activities—In answer to the question, “Are any of the fol- 
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lowing activities carried on by children for the purpose of increasing 
health knowledge or habit formation?” the replies showed that all but 
one of the cities were carrying on some of those listed. Ninety per cent 
of the cities were in favor of making health posters. Education has just 
emerged from a siege of poster-making and it seems natural that health 
should be included. Poster-making as an activity is to be encouraged if 
the content is related, and the work is of the standard set by the art 
department. Undirected poster-making is valueless, but under proper 
supervision this activity can be made a great ally of school health work. 

Making health books was also favored by go per cent of the cities. 
This activity is to be encouraged because children associate the health 
habit under consideration with an appropriate picture which they have 
selected personally. This offers great opportunities, particularly in the 
elementary grades. 

Some 80 per cent of the cities favored the keeping of notebooks. 
Since health instruction should be as definite as any subject, this ac- 
tivity should also be encouraged. Notebooks make for definiteness of 
subject matter, and are permanent records which the pupils have for 
necessary reference. 

Health clubs were listed as important activities, and were favored 
by 70 per cent of the cities. Clubs properly supervised and guided can 
be made a vital part of the extra-curricular health activities. First-aid 
clubs and life-saving clubs, for example, can add to the strength of a 
health program. 

Height and weight records were considered favorably by 65 per 
cent of the cities. This is a good device for interesting children in health 
and growth. These records should be private and kept by the pupil sub- 
ject to the teacher’s scrutiny. No reference should be made to existing 
height-age—weight charts nor should group or class records be kept on 
public display. This activity can add to the effectiveness of the program 
if children are encouraged to compete against themselves, to see them- 
selves grow. 

Only 50 per cent of the cities favored pupil supervision of ventila- 
tion. Of course the pupil never displaces the teacher responsibility for 
keeping the room at normal temperature, but the teacher, using discre- 
tion, can utilize the pupils for marking the temperature chart at stated 
times and notifying her when the temperature is not correct. Further- 
more the pupils can adjust the windows, if no danger is attached. This 
offers a responsibility to the pupil and opportunity for performing a 
health activity. 

Animal experimentation, a rather new activity, found only four cities 
favorable although it has received prominence of late in some health 
programs. Great care must be exercised in animal experimentation by 
pupils. Maud Brown found that it was discomforting for elementary 
pupils, because animal analogies were too strong. Then there is the ever- 
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present danger that the child’s attention may be focused on the experi- 
ment as a device rather than the outcome of health incentives. More 
often is animal experimentation by children in error for they learn that 
certain foods are bad. This is not always the correct procedure. The 
purpose should be to prove that the absence of certain foods may be 
harmful. For example, white bread is not necessarily harmful but should 
not exclude other foods more important. 

Thus the dangers attendant on animal experimentation by pupils 
are so numerous that any good that may come-is minimized. It would 
seem to be a safe policy to exclude animal experimentation from the 
health education program. 


CONCLUSION 

An analysis of the replies revealed some very interesting and worth- 
while data on health education programs as they now exist in represen- 
tative American school systems. The variety of practices discovered 
lead to the necessity for a more uniform program based on a sound 
philosophy which will meet the needs of the average school system. This 
program should not call for a costly addition to the school system but 
rather by utilizing already existing agencies and by a changing of the 
educational attitude indicate how the school health work may be made 
more effective. 
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Skeletal Characteristics of the 
High Jumper* 


By HyMAN KRraAkoweR, Ph.D. 


Department of Hygiene, 
College of the City of New York 


THE PROBLEM 


HOULD coaches select men for training in high jumping in terms 
S of physical stature? The question has often been raised but no 
scientific data have been collected to give any adequate answer. 
Therefore, the author of this report secured various measures of approx- 
imately six hundred men and analyzed the data to discover what meas- 
ures, if any, might be helpful in predicting future success in the high 
jump. 

In this study physical stature refers to those anthropometric meas- 
ures, that, in the opinion of track coaches, have the greatest bearing on 
ability in the running high jump. The investigation has endeavored to 
determine the extent to which the measures selected are related to high 
jump ability. The anthropometric items that were measured were de- 
termined as a result of the consensus (of opinion) of track coaches. The 
items they selected were weight, height, length of legs, breadth of foot, 
and girth of hips. 

The criterion was height of jump, without any attempt to control 
the style of jump. The different styles of high jumping are the scissors 
style, eastern roll, western roll, or such a modification of one of these 
styles as would make it an individualistic style.’ 

The usual procedure for selecting men for the running high jump has 
been guided by the opinions of track coaches as to the type of individual 
that would make a good high jumper. Very little material, if any, has 
been developed scientifically to determine the degree to which the 
coaches’ opinions are correct or incorrect. 

It seems logical to believe that height and long legs have some ad- 
vantage in high jumping. Bemies, in an inconclusive study* comparing 
only 5 athletes with 2,300 students, found that the athletes were 





* This report is a summary of certain findings reported in the author’s Ph.D. disser- 
tation entitled, “The Relation of Physical Stature to Ability in the Running High Jump,” 
completed at New York University, School of Education, in 1934. 

1R. L. Templeton, “The High Jump,” Spalding’s Athletic Library, 505 S (1930), 
9-27. 

2C. O. Bemies, “Physical Characteristics of the Runner and Jumper,’ American 
Physical Education Review, V (Sept., 1900), 235. 
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slightly taller than the average and had shorter bodies and longer legs 
than the average. Various other researchers have made similar studies. 


SUBJECTS 

The subjects were divided into two groups, a non-track group and a 
track group. The non-track group consisted of 561 men who had never 
received any specific training in the running high jump as members of 
high school or college track teams. The track group consisted of 16 
men who had had specific training in the running high jump as mem- 
bers of college track teams. 

The following limitations apply to the members of the non-track 
group: 

1. All the subjects were from one institution. 

2. All the students were city-bred, residing within the metropolitan 
area. Approximately 90 per cent of the students were native born, but 
about 80 per cent of the total number of students came of parents both 
of whom were foreign born. 

3. Skeletal measurements were taken of all the male students re- 
porting for physical education activities. 

4. The high jump test was held indoors. The subjects jumped from 
an ordinary wooden floor and landed on a mat. 

The following limitations apply to the track group: 

1. The track group consisted of high jumpers, throughout the coun- 
try, who had attained the height of six feet or over in the running high 
jump. No attention was paid to whether this mark had been made 
indoors or outdoors. 

2. The members of the track group were measured by the track 
coaches, in accordance with instructions sent them by the investigator. 


CRITERIA 

In the consideration of the factors covered in the investigation, it is 
recognized that if there is a relationship between physical stature and 
ability in the running high jump, there should be evidence: 

1. That there is a relationship between certain skeletal measure- 
ments and high-jumping ability. 

2. That combinations of these skeletal measurements will give a 
higher relationship with jumping ability than any of the single measures. 

3. That a regression equation can be developed from the data of the 
non-track group to indicate the height to which an individual may be 
expected to jump, in terms of certain skeletal measurements. 

4. That when the prediction or regression equations of skeletal 
traits, as formulated from a study of the non-track group, are applied 
to the track group they will reveal special symmetries peculiar to the 
expert jumpers of the track group. 
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TECHNIQUE OF THE INVESTIGATION 
A. COLLECTION OF DATA—NON-TRACK GROUP 


The investigation involved the taking of the physical measurements 
that resulted from the consensus (of opinion) of the track coaches, 
securing the best high-jump record of each individual, and the record- 
ing of the data. 

1. Measurement of Physical Stature —(a) Instruments used: All of 
the anthropometric instruments used were those made by the Narra- 
gansett Machine Company of Providence, Rhode Island, employing 
both English and metric units. 

Weight—the weight was taken by means of an anthropometric scale, 
No. 590 D.* 

Height—the standing height was taken with a stadiometer, No. 591, 
made according to the Standard of the American Association for the 
Advancement of Physical Education, with the base eighteen inches 
square and fifteen inches high.* 

Length of legs and girth of hips—these measurements were taken 
with the anthropometric tape No. 586, designed by Gulick. This tape 
has a 6-0z. spring attachment “to eliminate the personal equation of 
different examiners.” 

Breadth of foot—the shoulder breadth caliper, No. 593, or sliding 
arm caliper, was used to secure this measure. 

(6) Technique of measuring: All measurements were made with the 
subject wearing a track suit, i.e., running trunks, sleeveless jersey, and 
supporter; no shoes or socks were worn. The measurements were re- 
corded in metric units. 

The location of the anatomical points for measuring was based on 
the Report of the British Association on Anthropometric Investigation,® 
and the writings of J. W. Seaver,’ R. Franzen,’ and B. T. Baldwin.’ 

Weight: This was taken by the scale, with the subject standing erect 
in the center of the platform, weight evenly distributed on both feet, 
and back turned toward the reading scale. The weight was recorded in 
kilograms to one decimal place. 

Standing height: Determination was made by means of the stadi- 
ometer, with the subject standing erect, heels together, weight evenly 
distributed on both feet, and back in contact with the measuring rod. 





8 Narragansett Machine Company, Gymnastic Apparatus, Catalog F 16 S (1930), 


4 Ibid., p. 154. 
5 Ibid., p. 153. 
6 “Anthropometric Investigation in the British Isles,” Report of the Committee of the 
Royal Anthropological Institute (1909), pp. 13-27. 

7 Jay W. Seaver, Anthropometry and Physical Examination, pp. 6-7. 

8 Raymond Franzen, Physical Measures of Growth and Nutrition, pp. 105-7. 

® Bird T. Baldwin, The Physical Growth of Children from Birth to Maturity, pp. 
19-27. 
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This position was secured by bringing the heels, buttocks, the spine 
between the shoulders, and the back of the head in contact with the 
measuring rod. The height was recorded in centimeters to one decimal 
place. 

Length of legs: This measure really includes the length of the thigh 
and the length of the lower leg. It was taken by means of a tape meas- 
ure, from the upper edge of the great trochanter of the femur to the tip 
of the external malleolus or lower end of the fibula. Both right and left 
leg were measured and the two averaged together. The average leg 
length was recorded in centimeters to one decimal place. 

Breadth of foot: This measurement was taken by means of the slid- 
ing arm caliper, with the subject standing on the take-off foot only, 
that is, the foot last to leave the ground in the running high jump. The 
heel was raised off the floor so that the weight of the entire body was 
on the ball of the foot. The measurement was taken across the heads of 
the metatarsals, i.e., from the prominent point on the inner side of the 
joint at the root of the great toe, to the prominent point on the outer 
side of the foot at the base of the little toe. It was necessary, in some 
cases, to have an assistant aid the subject in maintaining his balance. 
The breadth of the foot was recorded in millimeters. 

Girth of hips: This was determined by means of a tape measure, 
with the subject standing erect, heels together. The tape was passed 
horizontally over the protrusion of the gluteal muscles, the landmarks 
being the upper edge of the great trochanters. The girth of hips was 
recorded in centimeters to one decimal place. 

(c) Objectivity of the measures: In order to check the objectivity 
of the measures, a test group of 25 students was measured and remeas- 
ured. The coefficients of correlation between the two sets of measures 
were found to range between .9995 + .ooo1 and .9684 + .0084, indi- 
cating a high degree of objectivity of measurements. 

2. High Jump.—In the high-jump test, three trials were allowed at 
each height, the bar being raised one inch at a time. Failure to jump 
over a given height after three attempts, terminated the test for the 
subject. 


B. COLLECTION OF DATA OF THE TRACK GROUP 


The measurements of the track group were supplied by the track 
coaches, in accordance with instructions sent them by the investigator. 
The track coaches recorded, on the forms supplied, the best jump 
made by those members of their track squads who had attained the 
height of six feet or over in the running high jump. 


C. ORGANIZATION OF DATA—STATISTICAL TECHNIQUE 


The present study has sought to investigate the relation of physical 
stature to ability in the running high jump. The relationship of certain 
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skeletal measures to the high-jump ability of the non-track group was 
determined. The skeletal or physical measures were then combined in 
various combinations. From the data of the non-track group, that com- 
bination of skeletal measures was secured which had the maximum 
relationship with high-jump ability with a minimum number of meas- 
urements. The members of the non-track group who jumped highest 
were compared with those in the lowest percentile to see if the combi- 
nation of skeletal measures selected was prominent in the men who 
jumped best. 

Regression equations were developed from the data of the non-track 
group to predict, in terms of certain skeletal measurements, the height 
to which an individual might be expected to jump. Regression equations 
were also formulated to determine the expectation of skeletal symmetry. 
The skeletal regression equations were applied to the data of the track 
group to see whether the expert jumpers had any special skeletal sym- 
metries. 

The skeletal regression equations were also applied to the members 
of the non-track group who were like the track men in gross measure- 
ments, to see if they had the symmetries found among the track men. 
In this way, the skeletal symmetries peculiar to the track group were 
determined. 

RESULTS 
A. RELATION OF SKELETAL TRAITS TO HIGH JUMPING OF THE NON- 
TRACK GROUP 


1. Relation of Each Skeletal Measure to High-Jump Ability —The 
data of the non-track group were used to study the relations of physical 
stature to high-jump ability. The first relationship that was found was 
that of each of the skeletal measures (weight, height, length of legs, 
breadth of foot, and girth of hips) to high jumping. The intercorre- 
lations of the freshman and sophomore groups were computed to find 
out to what extent the two groups were similar and to see with what 
justification they might be combined for comparison with the junior- 
senior group. 

By use of the formula’® for the standard error of difference, the 
range of the differences between the means of the freshman group and 
the means of the sophomore groups was found to be from .1116 sigma 
to 1.6249 sigma. This is not a significant difference, since according to 
Garrett, a value of 3 sigma is necessary to indicate a real difference.” 
Because of the similarity of measures and for simplicity of comparison 





10 Nx — My Where x and y are the two measures being compared and M,, 
Vox’ Vey and My are the means of the two traits. Raymond Franzen, 
SR “gyal Physical Measures of Growth and Nutrition, p. 127. 
Nx Ny 
11 Henry E. Garrett, Statistics in Psychology and Education, p. 133. 
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with the junior-senior group, the freshman and sophomore groups were 
considered as one group. 

The relationships of each of the skeletal measures to high jump for 
the freshman-sophomore group and for the junior-senior group are 
shown in Table I (below), ranked according to size of the coefficient 
of correlation. 


TABLE I 
RELATION OF SKELETAL MEAsuRES TO HicH JUMP 
Correlation Coefficients 


Rank Freshman-Sophomore Group Junior-Senior Group 

I Length of Legs 2502 Length of Legs 3683 
2 Height .2096 Breadth of Foot -1838 
3 Breadth of Foot .0605 Height 1728 
4 Weight 0197 Girth of Hips —.0440 
5 Girth of Hips —.0120 Weight —.1126 


In both groups, the first three measures in rank in relation to per- 
formance in the high jump are length of legs, height, and breadth of 
foot; with weight and girth of hips as the last two in rank. The rela- 
tions are low but consistent, in that the first three measures are the same 
in both groups, and that length of legs is the most important measure. 
The two groups were treated separately because the coefficients of corre- 
lation of the junior-senior group were higher than those of the fresh- 
man-sophomore group. 

2. Relative Emphasis of the Skeletal Measurements to High Jump 
Ability—To find the greatest relationship of combinations of the skel- 
etal measures, which constitute groups of variables, to high-jump abil- 
ity, the multiple correlation formula was used. The multiple correlation 
coefficient is an expression of “the relationship existing when we have 
the best possible weighting of each of the component parts.’”? 

As a result of the above procedure in determining the relative em- 
phasis of the skeletal measurements to high-jumping ability, that group 
of measures was selected which had the maximum relationship to high- 
jumping ability with a minimum number of measurements. The com- 
bination of skeletal measures selected to predict the expected height to 
which an individual will jump, included those of height, length of legs, - 
and breadth of foot. These measures have the greatest zero-order rela- 
tionship to high jumping. In the junior-senior group, when the above 
measures were combined, the highest multiple correlation (.4378) was 
obtained for the 3-variable combination. In the freshman-sophomore 
group, the above combination of measures resulted in a coefficient of 
.2560. This was slightly smaller than the result obtained from the high- 
est 3-variable combination (.2776). In other words, in the freshman- 
sophomore group this combination did not result in the highest multiple 
correlation for the 3-variable group. It was nevertheless chosen, because 


12 Franzen, op. cit., p. 21. 
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of the high relationship of these measures in the junior-senior group, 
and in order to have a consistent group of measures. Since the relation- 
ship coefficients were only slightly less than for the best four- or five- 
variable combination, the taking of one or two additional measures did 
not seem to be warranted. 


Freshman- Junior- 
Sophomore Senior 
Group Group 
Selected Combination 
(Three Variables) ............. .2560 4378 
eS Ere ore .2780 4499 
REVO) VOTIAUIS oc. 00:60 daccenagasie’s .2780 4593 


The skeletal variables have little influence on the height to which 
individuals jump, but insofar as there is a relationship, it is best reflect- 
ed by a combination of height, length of legs, and breadth of foot. 


B. COMPARISONS OF TRACK AND NON-TRACK GROUP 


The correlations of the physical measures of the non-track group 
and high-jump performance were too low for predictive purposes. Then, 
the non-track men were compared with the expert jumpers to see if the 
two groups differed skeletally. The steps in the procedure to determine 
skeletal differences were: 

a) Comparisons of the means of the non-track group with the meas- 
ures of members of the track group. 

b) Comparison of the residuals of members of the non-track group 
who are like the track men in their gross measurements, with the resi- 
duals of the track men. 

The following results were obtained: 

1. Comparing the dimensions of each individual of the track group 
with the means of the non-track group: 


Track Freshman- Junior- 
Group Sophomore Senior 
Group Group 
Height Greater 170.9316 cm. 170.5740 cm. 
Length 
of Leg Greater 81.6174 cm. 80.7180 cm. 
Breadth 
of Foot Greater 95.1014 mm. 94.3820 mm. 


(except in two cases 
which reach 95.0 mm.) 


The means of the measures of the non-track group are smaller than 
the measures of any member of the track group (except for 2 cases, 
breadth of foot being equal to 95.0 mm., against a mean of 95.1014 
mm.). All the members of the track group are taller than the means of 
the non-track group. The expert jumpers have longer legs and broader 
feet than the means of the non-track group. 
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The members of the track group excel, then, in those skeletal meas- 
ures—height, length of legs, and breadth of foot—selected as having the 
greatest bearing on ability in the running high jump. 

2. When the skeletal prediction formulas derived from the data of 
the non-track group were applied to the track group, it was found that 
all sixteen cases of the track group have minus residuals for height, 
indicating that every member of the group is shorter in height than 
would be expected from his length of legs and breadth of foot. Despite 
this fact, however, these individuals are taller than the average for the 
non-track group. 

The reverse is true of the residuals of leg length. In predicting the 
length of legs from height and breadth of foot, the residuals are all plus, 
as the actual skeletal measures are much greater than the expected 
measures. This indicates that every member of the group has legs ex- 
tremely longer than would be expected from his height and breadth of 
foot. 

When the expectation of foot measure from height and length of 
legs was secured, it was found that six members of the track group had 
minus residuals, and the other ten had plus residuals. This indicates 
that there is no distinction possible as to the foot measure being above 
or below expectation, although they have broader feet than the average. 

Other analyses were made, too involved and detailed to report here, 
which led to the conclusion that the following characteristic symmetries 
may be noted for the members of the track group. Their most signifi- 
cant peculiarity is the extreme length of their legs. They are above the 
average in height, yet the height is less than might be expected from 
their other skeletal measurements. That is, their bodies, excluding the 
long legs, are relatively short. Their breadth of foot, while above the 
average, does not seem to be significant, since it appears to be a function 
of their long legs and height rather than a distinctive characteristic. 

These conclusions were checked by comparing these athletes with 
the non-track men who are like them in gross measures, to see if the 
above factors exist in the non-track men. 

To determine if the symmetries found among the track men would 
be found among non-track men who are above the mean in height, 
length of legs, and breadth of foot, sixteen men were selected at random 
from the non-track group and their skeletal measures applied to the 
skeletal regression equations. 

It was found that some of the cases have minus residuals for height 
expectation and the others have plus residuals. The same thing is true 
for expectation of length of legs and breadth of foot. Expressed in an- 
other way, some individuals are taller than would be expected from 
their leg length and foot breadth, and some shorter. This is also true 
of leg-length expectation from the other two measures, some falling 
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above and some below expectation. In prediction of foot breadth from 
height and leg length, some of the cases are larger than would be ex- 
pected from the other skeletal measures, and some are smaller than 
would be expected. 

Since the above tends to indicate that these same symmetries would 
not be found among the non-track group, it may be said that there are 
skeletal symmetries peculiar to the track group, and they are: long legs, 
a short body, and broad feet. 


C. Frnvincs 


1. There is no real difference in the relationship of the skeletal traits 
to high-jumping ability between the freshman group and the sophomore 
group. Also, there is no real difference in the relationship of the skeletal 
measures to one another, thus, permitting the use of the two groups of 
data as an aggregate. 

2. In the freshman-sophomore group and in the junior-senior group 
the three skeletal measures having the greatest rank-order relationship 
to high-jump ability are length of legs, height, and breadth of foot. 

3. The means of the freshman-sophomore group are lower than for 
the junior-senior group in height of jump, weight, and girth of hips; 
and are higher in height, length of legs, and breadth of foot. 

4. The junior-senior group have a smaller measure of variability 
or a greater concentration around the mean in all the variables, with 
the exception of girth of hips. 

5. The skeletal variables have little influence on the height to which 
individuals jump, but insofar as there is a relationship, it is best re- 
flected by a combination of height, length of legs, and breadth of foot. 

6. In the non-track group the men who jumped highest were taller, 
had longer legs, and broader feet than those in the lowest percentile. 

7. The expert, jumpers who make up the track group have skeletal 
symmetries that are peculiar to them. They are above the mean of the 
non-track group in height, in length of legs, and in breadth of foot. 
Their height is below the expectation for their length of legs and breadth 
of foot. The length of their legs is extremely above the expectation for 
their height and breadth of foot. In breadth of foot, they do not vary 
distinctively from the expectation for their height, and length of legs. 

8. Members of the non-track group who are above the mean in 
height, length of legs, and breadth of foot, do not have the skeletal sym- 
metries found among the track men. 

9. The type of individual that succeeds in the high jump has long 
legs, a short body, and broad feet. 

10. The consensus (of opinion) of the track coaches as to the phys- 
ical measures that have the greatest bearing on ability in the running 
high jump has been partially verified. The judgments of the track 
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coaches have been justified for three of the five skeletal measures they 
suggested. The coaches over-rated the importance of the measures they 
selected, however, since the relationships found are lower than might 
have been expected. 


RECOMMENDATIONS FOR FURTHER STUDY 

1. This study involved the students of one institution, many of 
whom were of the same derivation. It is suggested that, if possible, a 
study be made in different types of schools, i.e., urban and rural schools, 
located in various parts of the country, rather than one restricted to 
one area, as was the case with the non-track group. 

2. There should be some way of measuring the amount of work 
done, in terms of foot-pounds raised, with the foot as a lever. The pres- 
sure exerted on the ground in the take-off might be recorded. Some sort 
of leg-pressure device might measure the amount of muscular con- 
traction. 

3. A group should be given specific training in the running high 
jump for a definite period of time, and a learning curve secured, indi- 
cating the difference between the maximum jump before and after 
training. When the plateau in the learning curve had been reached, 
there would be an elimination of the unknown variable attributable 
to training. The three measures of length of legs, height, and breadth 
of foot might then be used as the starting point for further investigation. 


REGRESSION OR PREDICTION EQUATIONS 
(Metric Units) 
A. Skeletal Regression Equations—Non-Track Group 


1. Freshman-Sophomore Group 
Expectation of Height = 1.0239 Length of Legs +- .1666 Breadth of Foot + 
71.5197 
Expectation of Length of Legs = .0458 Breadth of Foot + .4334 Height + 3.1800 
Expectation of Breadth of Foot = .2433 Height + .1579 Length of Legs + 40.6263 


2. Junior-Senior Group 
Expectation of Height = 1.1204 Length of Legs + .1524 Breadth of Foot 
+ 65.7538 : 
Expectation of Length of Legs = —.oos5 Breadth of Foot + .4880 Height 
— 2.0030 
Expectation of Breadth of Foot = .3311 Height — .0003 Length of Legs + 37.9291/ 


B. High Jump Regression Equations—Non-Track Group 


1. Freshman-Sophomore Group 
Prediction of High Jump = .1250 Height + .5365 Length of Legs — .0504 
Breadth of Foot + 66.5387 


2. Junior-Senior Group 


Prediction of High Jump = — .4940 Height + 1.5216 Length of Legs + .3376 
Breadth of Foot + 57.8177 
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Body Form and Athletic Achievement 
of Youths 


By Dr. Emit BREITINGER 


Translated from the German and condensed by Ernst Thoma, 
Instructor in Physical Education, Washburn School, 


Cincinnati 


N A BOOK of 104 pages the author describes and tabulates the 
results of a fine and thorough piece of research work in physical 


education. His numerous references 


to results of researches made 


by others are interesting and illuminating; likewise his comparisons 
of his results with those attained previously in Germany and in other 


countries. 
In the introduction he explains that 


his object in the investigation 


was to determine if the correlation between body form and physical 
achievement is sufficient to warrant the demand that in the evaluation 
of pupils’ physical fitness their physical characteristics be taken into 


consideration. 


The work is in three parts, as follows: 


1. Physical measurements of some 


three thousand Munich high 


school boys, ten and one-half to twenty years of age. 
2. Athletic Achievement Tests of these pupils. 
3. Correlative dependence of the achievements to the physical char- 


acteristics. 
PART I 


The measurements were taken in winter of 1930-31, November to 


May. They were the following: 


1. Body height 6 
2. Shoulder height 7 
3. Middle finger-tip height 8. 
4. Iliac crest height 9 
5. Great trochanter height 10 

Il. 


. Breadth of shoulders 
. Breadth of hips 


Girth of chest 


. Girth of upperarm stretched 
. Girth of upperarm bent 


Weight 


The achievement tests were made in spring, 1931, May and June. 

Events were chosen in which native talent, rather than acquired 
skill, is the determining factor for success, which can be accurately 
measured, are least affected by extraneous influences, and are not too 
strenuous for the younger groups. These were: 


I, 60-meter sprint 
2. Standing broad jump 
3. Running high jump 


4. Putting 1000 gr. medicine ball (Vollballwurf) 
5. Baseball distance throw (Schlagball—8o-9o gr.) 
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Together these events were assumed to indicate the strength of the 
whole musculature and the fitness of heart and lungs. 

To get relative proportions the various measurements were figured 
in percentages of the entire body height. 

For purposes of classifying the material the ages were grouped at 
intervals of one-half year. Ages were taken at time of measuring. The 
error resulting from taking the tests several months later could not be 
eliminated for various reasons. 

Formulas for determining the correlation between each body meas- 
urement and each event, thirty-four in all, were established. 

Two thousand, nine hundred and thirty-nine pupils were measured, 
but only about two thousand, three hundred of these participated in the 
tests. Membership in Turnvereine and sport organizations and the like 
were noted. 

Numerous charts and tables illustrate the various results. 

Height measurements show by comparison with former measure- 
ments that the bad effect on height caused by the War and the inflation 
period were already compensated in 1925-26, indicating that body 
height was not as lastingly affected as was growth in volume and 
breadth. 

The chart of relative differences substantiates the periods of growth 
in the second decade of life of the male European as established by 
Martin in 1928, as follows: 

5-6 years to 10-12 years, slow growth 

10-12 years to 16-18 years, rapid growth 

16-18 years to 25 years, slower growth 

Until the age of puberty the legs grow faster than the trunk, after 
which the trunk grows faster. 

The length of the arms correlates quite closely with that of the body 
height throughout the various age periods. 

The weight chart indicates that the retardation due to Germany’s 
years of stress has not quite been regained. 

Increased chest and shoulder breadth measurements as compared 
with former statistics are attributed not only to better economic condi- 
tions but to increased physical exercise. 

Summing up the most important anthropometrical results, a com- 
parison with records taken five years previously shows increases in 
weight and breadth but none in height measurements, which remain the 
same. 

The growth of body parts shows the well-known periodicity. The 
accelerated adolescent period growth sets in for all parts of the body 
at about the same time but lasts longer with regard to weight and 
breadth than to height. 

With increase in total height in all one-half-year-age groups, there 
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is an unequal absolute growth increase in body parts, greater in length 
than in breadth, but a decrease in relative values, except in length of 
legs, especially of the trunk. 

PART II 

The results of the tests are also shown in the same order and by 
charts and tables as the measurements. 

The sprint tabulation shows an increased ability in all age periods, 
but especially during adolescence, between twelve and sixteen years, 
corresponding with the accelerated growth in height, indicating that 
the development of heart and lungs keeps pace with that of the body 
height. 

The standing broad jump records show the same result. 

The high jump shows rapid increase from eleven years up and 
slackens at sixteen and one-half years, contrary to the broad jump 
which shows the best increases after thirteen and one-half years. This 
shows that other factors than merely jumping energy are involved in 
the high jump:. coordination. 

Putting the medicine ball shows gradual increased achievement 
throughout, especially on the chart of percentage to average height. The 
strongest point on the curve is between the eleventh and sixteenth 
years, the period of greatest growth in height. 

Due to the fact that practice is a greater factor in improvement and 
that the same weight of the ball for all ages constitutes, biologically, 
different demands at various age periods, the increase at nineteen years 
over the ten and one-half year group is 312 per cent, in contrast to only 
145% per cent in running high jump and 141 per cent in standing 
broad jump. 

Baseball throw shows us acceleration at puberty age; it does not 
involve the entire body as much as throwing the medicine ball, nor can 
the light weight of the ball influence, biologically speaking, the per- 
formance at different age levels. The propelling force and the skill in 
throwing almost doubles from ten and one-half years to nineteen years, 
197.02 per cent. 

Summing up the results of the achievement tests the records show: 

1. A marked superiority in almost all events over like Norwegian 
and Czechoslovakian records taken eight years previously. 

2. The development of athletic achievement and body growth are 
parallel. The events show individual rhythm in development which is 
associated with their various physiological practice values. There is no 
evidence of a diminished ability at the onset of adolescence. 

The uninterrupted increase in absolute achievement demands that 
in judging athletic achievements of youths, no greater lengths of age 
periods than one year should be used and never should classification be 
based on membership in school classes. 
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PART III 
The study of the correlation between physical achievement and 
height shows a positive correlation in the sprint between 12 and 17 
years and practically none before that or after. This verifies the fact 
that, especially during adolescence, the tall pupils have the advantage 


in speed. Also the jump shows a moderate positive correlation to height . 


between 12 and 18 years. The average achievement increase in 10 
c.m. body height is given as 9.4 c.m. in standing broad jump and 
5.3 c.m. in high jump. The qualification chart shows the medicine ball 
throw well ahead of the other events: the positive correlation is indis- 
putable between the eleventh and nineteeth years. The baseball throw, 
however, is just as clearly below, only the 13-year group barely qual- 
ifying. In practice, therefore, in judging achievements of pupils from 
10 to 20 years, the body height could well be ignored in the baseball 
throw, but in the heavy medicine ball throw it must be taken into con- 
sideration. 


Summing up the correlative dependence of athletic achievement on 
body height, there is evidence of: 


1. A difference in degree in the various events. The baseball throw 
is as good as independent. The increases in the correlative values of the 
sprint, and the jumps, and the medicine ball throw coincide with the 
sequence to be expected from their characteristic physiological practice 
value. 

2. A plainly evident age difference. The strongest dependence is 
shown to be in the adolescent period of accelerated growth. It is dimin- 
ished in the younger and older brackets. 

In the “Correlative Dependence of Weight on Achievement,” the 
“Qualification Chart of the Sprint” shows negative in the younger 
groups and positive from fourteen to eighteen years. It is not much dif- 
ferent than its correlation with height. The same relation exists in the 
jumps. The medicine ball and the baseball throws are again very differ- 
ent in their relation to weight. The medicine ball curve is well above 
the others and clearly positive in all ages. The baseball curve in con- 
trast runs together with the jumps and the sprint and becomes clearly 
positive only between fourteen and one-half and eighteen years. This 
indicates plainly the advantage of weight grouping over that of height 
in the throwing events. 


Summing up the “Correlative Dependence of Athletic Achievement 
on Weight” the results are as follows: 


1. It is strongest in events where a foreign weight is propelled and 
increases with the weight of the object. In events where the own body 
weight is propelled it is decidedly less and about the same in all. 

2. The positive correlations cover a smaller age span in the jumps 
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(fourteen to eighteen years) and greater in the throws (ten and one- 
half to nineteen years) than in the height grouping. As to height plus 
weight in their relative significance for athletics, in the sprint the corre- 
lation to height is moderately positive from eleven to fourteen years, 
after which it fluctuates. The correlative weight, however, is negative 
from eleven to thirteen years, and after that positive. This means that 
height and weight are antagonistic to the fourteen-year period and later 
harmonious energy factors. This again shows the great cohesion be- 
tween body form, achievement, and growth. Before and during the ac- 
celerated growth in body height, the relatively light pupils are the 
better runners. With the oncoming preponderance in breadth and 
weight growth, weight also becomes an asset. 

In the jumps the height is throughout more important than weight. 

The throws again take a peculiar position on the chart. Weight is 
more important than height, but both indicate that the successful 
thrower, especially of the heavy ball, must be tall and heavy. This 
combination, however, seldom occurs in youth, weight usually asserting 
itself only after the twenties. 


The summary of “Correlative Dependence of Athletic Achievement 
on Height plus Weight” shows: 


1. A clear difference in age. It shows indisputably the close asso- 
ciation of the correlation of physiological growth with height and 
weight. Until the climax of the accelerated growth period (fourteen 
years) the large pupils average more efficient. After this, with the accel- 
eration of growth in weight still continuing, the heavy pupils do better, 
especially in the throwing events. 

2. Next to age, the physiological value of practice of individual 
events is a determining factor of the kind and degree of the correlation 
to the height plus weight. 

From this we must infer that when we give general preference to 
one body characteristic in judging relative athletic achievement, we do 
not do justice to the physiological characteristic of the age period and 
the value of practice of the individual event. A way must be found that 
takes these facts into consideration. 


The summary of the “Correlative Dependence of Athletic Achieve- 
ment on the Proportions of the Extremities” shows: 


1. Almost no connection between the length of the arm and achieve- 
ment in throwing. 

In running and jumping achievements, on the contrary, there is a 
partially established decrease in performance with increasing relative 


length of legs. After the sixteenth year, this negative correlation be- 


comes less, that of the high jump even slightly positive. This again indi- 
cates the close association with the growth at adolescence. 
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2. The decrease in achievement with increasing relative length of 
legs is greatest in the sprint, less in the jumps and of these again least 
in the high jump. 

The summary of the “Correlative Dependence of Athletic Achieve- 
ment on Relative Girth of Chest and Breadth of Shoulders” shows: 


1. A strong resemblance to the connections between achievement 
with weight. This, especially the relative chest measurement, is pri- 
marily in regard to age differences. The achievement correlations to 
relative shoulder width show less age differences and lower average 
value. 

2. The correlative values of individual events differ clearly in regard 
to relative chest measurement. In regard to relative shoulder breadth 
there is a smaller difference. 

3. Unescapable again is the well-defined association of the findings 
with the adolescent growth. Only when the -acceleration of growth in 
width has become effective do the relatively broadly built pupils show 
their superiority over their more slenderly built comrades. 


Summary of the “Important Findings Regarding the Correlative 
Dependence of Athletic Achievement on Body Form’: 


1. In harmony with results attained by others, it is found that in 
almost all correlations, there is a clear age difference, some harmonious, 
some antagonistic value differences. The greatest values coincide mostly 
with the accelerated growth during adolescence. This phenomenon is 
most evident in the correlation of achievement with height plus weight. 

2. The findings in the relations of the achievements to the relative 
form characteristics of the body make an association with the consti- 
tutional types of pupils probable. The poorer achievements of the rela- 
tively long-legged ones would be attributable to the leptosomatic and 
asthenic types, the better than average performance of the relatively 
broadly built to the eurysomatic. Relatively long arms are evidently 
without significance in throwing. 

In general it may be emphasized that the various correlations lead 
to the conviction that the individual characteristics, for instance length 
of legs, shoulder width, etc., do not indicate a mechanical or physio- 
logical significance; rather, the total performance is determined by the 
physiological age and the constitutional type. 

3. This also explains the fact that better correlations were found 
associated with those body characteristics which are significant in rec- 
ognizing age periods and types, namely, height, weight, relative length 
of legs, and relative chest circumference. 

4. The correlative dependence of the achievement on characteristics 
of the body form varies greatly in extent. It depends on the physio- 
logical value of practice; the medicine ball throw records are more 
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dependent on all body characteristics combinations than those of the 
jumps and the sprint. On the other hand, the kind and degree of de- 
pendence is influenced by the body characteristics; the jumping achieve- 
ments for instance are more dependent on height than weight, while 
the throwing achievements increase with weight more than with height. 


ENTIRE. REVIEW 

Three thousand (in round figures) Munich (Germany) high school 
pupils were measured and tested and the results studied in half-year 
groups. 

Comparison with statistics of 1923-27 show a progressive improve- 
ment of physical development; especially the volume and width devel- 
opment has increased in the last five years; presumably due to more 
physical exercise. 

The excellent achievements also speak well for the efficient physical 
instructions of the Munich youth. 

Body and achievement development, on the whole, run parallel. 
But just as the body characteristics, so too the individual athletic 
achievements show a peculiar rhythm in development. 

In pupils of the same age (half-year periods) only a slight corre- 
lation between body form and athletic achievement is evident. Only 
during adolescence can a definite change in average achievement with 
the change in body form be claimed. The various characteristcs of body 
form and the individual athletic achievement show, in correlation, dif- 
ferent values. 

The relatively low degree of correlation verifies the pedagogical ex- 
perience that, besides the external body form, which most likely is not 
the most important factor in athletic achievement, the aggressive will 
to achieve determines the outcome. 

A bibliography of six pages concludes the book. 








A Curriculum Study of Physical Educa- 
tion Activities for the Boys and Girls 
of the Seventh, Eighth, Ninth, and 


Tenth Grades of the Public Schools 
of Norfolk, Virginia 


Based on Interest as Displayed by These Pupils in the 
Activities Offered * 


By Kirk MONTAGUE 


Director of Physical Education, 
Norfolk, Virginia, Public Schools 


PURPOSE OF THE STUDY 


TATEMENT of the Problem—tThe problem is a study of a cur- 
S riculum of physical education activities for the boys and girls of 
the seventh, eighth, ninth, and tenth grades of the public schools of 
Norfolk, Virginia, based on interest displayed by these pupils in the 
activities offered. The physical education activities used in this study 
are: self-testing activities, rhythmical activities, hunting plays and 
games, athletic activities or contests, formalized or invented movements, 
as stated by Hetherington.’ Of the formalized movements, marching and 
calisthenics were the only ones used. The response of the pupils to these 
activities will act as a guide in determining the desirability of using these 
activities in a physical education program for these pupils. 

Importance of the Problem.—This problem of preparing a curricu- 
lum based on the interest of the pupils of certain grades of the schools 
of Norfolk, Virginia, seemed to imply the necessity of a search for those 
activities for which the pupils of these grades have a genuine and live 
interest. The safest method to gain this information appeared to be a 
direct presentation to them of activities and then a receiving from them 
of an individual expression as to their interest. Any method except secret 
ballot would have been fraught with the dangers attendant to mob 
psychology and gang leadership; also, the omission of a signature 
appended to the ballot kept the pupil from thinking that his opinion 
would be questioned by the teacher. 

Authorities’ Opinion on the Importance of the Problem.—As a proof 


* Submitted in partial fulfillment of the requirements for the Degree of Master of 
Arts in the School of Education of New York University. 
1 Clark W. Hetherington, School Program in Physical Education, p. 16. 
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of the emphasis that interest is now receiving from leading educators, 
Cox and Long say: “It is one of the most vicious fallacies of popular 
misconceptions that interest and effort are opposed to each other. With- 
out interest there can be no sustained effort.” * Lloyd further empha- 
sizes the value of interest: “Interest is generally accepted as the first 
essential in the educational process. To what degree do the activities 
demand interest and its concomitant attention? What is the nature of 
the interest? At what age periods are interests manifested in these 
activities? These are questions which must be answered. The degree of 
satisfaction which results from engaging in the activity correlates highly 
with the desire to repeat the activity.” * 


DEFINITIONS 

Curriculum.—The curriculum is the sum or range of experiences in 
or outside of school—whether consciously controlled and guided, or 
undirected—that favorably influence the discovery, unfoldment, and 
development of the personality and traits of the individual, in accord- 
ance with accepted educational aims. This conception of the curriculum, 
which includes experiences outside as well as within the school, is con- 
sistent with the modern social view of education.* The main business of 
curriculum making is twofold: first, to know what interests, native or 
acquired, lie available in the child’s nature; second, to know how these 
may be stimulated, guided, and directed so as to bring growing. One 
main part of our curriculum making is to know and stir interest that 
might otherwise be dormant.° 

Physical Education.—Briefly, physical education is the administra- 
tive or teaching division of education that is concerned with the vigorous 
total-body activities as distinct from the manual, musical, or scientific 
activities, and from the tool subjects.® 

Interest —Feeling, so far as it is taken out of its isolation and put 
in relation to objects of knowledge or ideals of action, is interest." The 
factor of interest must always be considered by those who control the 
study and method of the school.® 

The interest, as a matter of Stimulus > Response structure must be 
present in the nervous system before it can be aroused to activity.® This 
doctrine of interest says that interest, so understood, is the guarantee 
of attention and effort; and that such attentive and interested effort best 
utilizes the laws of learnings, particularly of set, readiness, and effect. 


2 Phillip W. L. Cox and Forrest E. Long, Principles of Secondary Education, p. 211. 
8 Frank S. Lloyd, Interpretations of Physical Education, Vol. I, pp. 172-173. 
_4£T. D. Wood and C. L. Brownell, Source Book in Health and Physical Education, 
pp. 61-62. 
5W. H. Kilpatrick, Foundations of Method, p. 148. 
6 Jay B. Nash, Interpretations of Physical Education, Vol. I, p. 3. 
7 John Dewey, Psychology, p. 276. 
8 J. C. Chapman and G. S. Counts, Principles of Education, p. 376. 
®W. H. Kilpatrick, Foundations of Method, p. 148. 
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So stated, the doctrine of interest is nothing but the doctrine of mind-set 
and learning.’° 


PROCEDURE IN COLLECTING AND ORGANIZING DATA 


Collection of Data Through Correspondence.—In order to secure as 
full information as possible on the physical education activities being 
given at the present time in the courses of study of the states and cities 
of this country, letters were written to Marie Ready, Assistant Specialist 
in Physical Education, Department of the Interior, Bureau of Educa- 
tion, Washington, D. C., and to George D. Butler, National Recreation 
Association, 315 Fourth Avenue, New York City, N. Y., to ask for the 
names of the states and cities having such courses of study. 

As a result of the above letters, C. W. Mason, Superintendent of the 
Public Schools of Norfolk, Virginia, wrote a letter to a number of State 
Superintendents of Public Instruction and to the superintendents of 
public schools in a number of the larger cities. Courses of study were 
received from the following states: Alabama, California, Maine, North 
Carolina, Pennsylvania, Virginia; and from the following cities: Denver, 
Colorado; Lansing, Michigan; Oakland, California; and Springfield, 
Massachusetts. 

Organization and Analysis of Data Obtained Through Correspond- 
ence.—From the courses of study listed above, the investigator selected 
the activities which fell under the following group headings: self-testing 
activities, rhythmical activities, hunting plays and games, athletic activi- 
ties or contests, and formalized or invented movements. Of the formal- 
ized or invented movements, marching and calisthenics were the only 
ones used. A list from the courses of study of all phases of these activi- 
ties appearing in the above courses of study was made in alphabetical 
order to facilitate the use of the list. The terminology suggested by 
Clark W. Hetherington “ was arbitrarily chosen to serve as the basis, 
e.g., apparatus work was classified as stunts or self-testing activities. 
The same activity often appeared in different courses of study under a 
different name in which case the more common name was used. In case 
a course of study did not differentiate the activities according to those 
for boys and those for girls, the investigator arbitrarily placed all these 
activities in the list for boys and in the list for girls. Also, when a course 
of study failed to note the exact grade or grades in which an activity is 
used in that state or city, this activity was placed in all grades. After the 
list from the courses of study was completed, the frequency with which 
each activity appeared in the courses of study was checked. 

Local Criteria —All activities were eliminated which did not meet the 
following local criteria: 


10 Jbid., p. §9. 
11 Clark W. Hetherington, School Program in Physical Education, pp. 16-19. 
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1. Element of Time—Two periods of fifty minutes each week, fifteen minutes 
of this time each period is allowed for undressing, showers, dressing, and getting 
to and from place of activity. 

2. Limitations of Space-——Smallest gymnasium floor is forty by fifty feet. Larg- 
est gymnasium floor is fifty by seventy feet. Smallest outdoor space is fifty by fifty 
feet. Largest outdoor space is comprised of two spaces each fifty by one hundred 


feet. 
3. Leadership——One man and one woman teacher for each school and one 
pianist dividing her time equally among the three women teachers. 


After those activities in the list from courses of study not meeting 
the above local criteria had been eliminated, the remaining activities 
were further evaluated by the teachers of the Physical Education De- 
partment of Norfolk, Virginia, according to age, needs, and capacities 
of the pupils rating these activities one, two, three, or four (one being 
first choice). The teachers were asked to submit a list of activities not 
mentioned in the list from courses of study, but which in their opinion 
were desirable to the age, needs, and capacities of the students and the 
criteria established for the local conditions. 

A master list was made containing: 


1. All activities appearing in the list from the courses of study as often as 
75 per cent (regardless of teachers’ rating). 

2. All activities rated one, two, or three by the above mentioned teachers 
(regardless of frequency in the list from courses of study). 

3. The additional activities suggested by the teachers on the basis of local 
experience. 


Data Presented to Pupils for Their Expression of Interest—The 
master list was used as the basis of the seasonal, daily gymnasium 
activities or outdoor program of activities. The study was made in three 
schools: Maury High School, Blair, and Ruffner Junior High Schools, 
involving about 3,000 pupils who cast approximately 15,000 votes. The 
activities were presented during the entire school year. Maury High 
School physical education program is limited to the ninth and tenth 
grades. The junior high schools of the city are so crowded that certain 
ninth grades are sent to the senior high school. This does not allow the 
physical education program in the high school to extend further than 
the tenth grade. A different program is given to the ninth grade of the 
senior high school from that given the ninth grade of the junior high 
schools, i.e., football is not given to the boys in the junior high schools, 
and apparatus is not used in the program given to the girls in the junior 
high schools. 

The units of the program were of six weeks’ duration and coincided 
with the dates on which reports in school subjects were sent to parents. 
There were five of these units of program. At the end of the first unit of 
six weeks, a check of the interest of the pupils in each class period in the 
activities given to them during this unit was made by presenting to the 
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pupils for vote a list of the activities which they had participated in 
during this unit of six weeks. The investigator accomplished this by 
printing in large letters the names of the activities on a poster which 
was hung in the boys’ gymnasium so as to be easily read by all the boys, 
It was explained to them that they were to vote as to their first and 
second choice in the activities listed on the poster. The activities receiy- 
ing the highest number of votes for first choice and the activities receiving 
the highest number of votes for second choice would be given in their 
next physical education lesson. A slip of paper was passed to each boy 
upon which was mimeographed date, period, boy or girl, grade, school, 
and two lines numbered one and two to indicate the pupil’s first and 
second choice of activities for that unit. This slip was filled in by each 
boy but was not signed. The investigator collected the votes and then 
went to the girls’ gymnasium where the same procedure was followed. 

The time occupied in voting and collecting votes was approximately 
five minutes. The investigator tabulated the results at once by a very 
simple method: the votes were placed on a desk in piles, each activity 
receiving a first choice vote being placed in a separate pile. Each pile 
was then counted and recorded, the activity receiving the highest number 
of votes being recorded as first choice; the votes were then piled again 
according to second choice and counted and recorded again, the highest 
number of votes for second choice being recorded as second choice. The 
total number of first choices was checked with the total number of second 
choices and then checked with the total number of votes. Since each pupil 
was given only one slip of paper, there was no chance of the total number 
of votes being more than the total number of pupils in a class. In case a 
pupil voted for only one activity, his vote was not counted and if a pupil 
voted for more than two activities, only the first two were counted. In 
a few cases, activities were voted for which were not listed on the poster 
for that unit, but had been given in a previous unit; these were not 
counted. Whenever an activity received both the first and the second 
choice the activity was recorded as first choice; the activity second in 
rank was rated as second choice. If more than one activity was selected 
for first choice, that is to say, received the same number of votes, both 
were regarded as first choice. The same procedure was followed when a 
tie occurred in second choice. In the next physical education lesson, the 
pupils were allowed to participate in the activities voted first and second 
choice; no pupil was forced to participate. 

Teachers’ Judgment of Pupils’ Interest in Activities Chosen—The 
interest displayed in these activities was noted and recorded by the 
teachers according to the following plan: 


Large percentage participating with great interest was rated one (1); large 
percentage participating with little interest was rated two (2); small percentage 
participating with great interest was rated three (3); small percentage participating 
with little interest was rated four (4). 





a 


ee, 
’ 


ee 





ee ee a ee ee 


een ieee ae 


— 


— ee ern 





CURRICULUM STUDY OF PHYSICAL EDUCATION 97 


Teachers’ Judgment of Pupils’ Interest in Activities Played Outside 
of School.—Incidentally, to observe the interest of the pupils in their 
chosen activities after school, the teachers of the Physical Education 
Department, due to their great interest in this problem, checked the 
activities participated in by the pupils to observe how much enthusiasm 
was displayed in these activities. The investigator also checked the 
reaction to all activities by the pupils in their free time. 

As a result of the information gained through efforts whether for- 
mally recorded or informally noted, a course of study for the boys and 
girls of the seventh, eighth, ninth, and tenth grades of the Public Schools 
of Norfolk, Virginia, was formulated, based on the interest as displayed 
in the activities offered. 


SEVENTH GRADE JUNIOR HIGH SCHOOL ACTIVITIES 


The Presentation of Selected Activities to Pupils After the master 
list made up of activities chosen by the teachers from the courses of 
study and from activities that had seemed valuable for local use was 
completed, the teachers presented these activities to the pupils. These 
activities were presented in groups according to units of time. A unit 
consisted of six weeks’ duration, five school days to the week. The 
attempt was made in the selection of these activities to offer to the pupils 
a group with sufficiently varied types so that there might be a wide 
range of appeal. The same group of activities was presented to the boys 
of the seventh, eighth, and ninth grades of the junior high schools. A 
somewhat different group of activities was presented to the boys of the 
ninth and tenth grades of the senior high school, i.e., football was not 
given to the boys in the junior high schools. The same method was used 
for the girls with the difference in program for them that exercises on the 
apparatus were added for the ninth and tenth grades of the senior high 
school. 

At the close of each unit, the investigator checked the interest of 
pupils in each physical education class by having each pupil vote by 
written secret ballot his first and his second choice of the activities pre- 
sented by the teachers during the unit just completed. Previous to the 
act of voting, an announcement was made by the investigator to the 
pupils, that those activities voted as first and second choice of the grade 
would be played again in the next physical education lesson. 

The investigator tabulated the results of each grade’s voting and 
arranged the list of activities in each unit of each grade, boys and girls 
separately, according to rank with the activity receiving the highest 
number of votes in the first choice group written first; the highest in 
the second choice group first; under each of these first choice activities 
were written the other activities belonging to these two groups in the 
order that their number of votes accorded to them. 
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In the next physical education lesson, the activities that had re 
ceived the first and the second choice of that grade were participated in 
by the pupils. The teachers observed the participation and rated the 
enthusiasm of this participation with the following criteria: 


Large percentage participating with great interest was rated one (1), 
Large percentage participating with little interest was rated two (2). 
Small percentage participating with great interest was rated three (3). 
Small percentage participating with small interest was rated four (4). 


SEVENTH GRADE JUNIOR HIGH SCHOOL ACTIVITIES— 
BOYS (Unit 1) 

The boys of the seventh grade during the first unit of six weeks 
gave volleyball and dodgeball the highest number of votes in the first 
and second choice groups respectively. Skin the snake was third in both 
these groups. The self-testing activities, voted as a group, were popu- 
lar, receiving fourth place in the first choice group and the fifth place 
in the second choice group. The other activities received a scattered 
number of votes. 

Teachers’ Judgment of Pupils’ Participation—When the activities 
voted first and second choice in the first unit by the boys of the sev- 
enth grade were played during the following physical education lesson, 
the teachers viewed their participation and rated the interest displayed 
by the pupils through their response to the activities according to the 
scale, one, two, three, or four. Volleyball and dodgeball were rated one 
in the first and in the second choice groups respectively. 


SUMMARY AND DISCUSSION 


As a result of this study the proposed curriculum for the seventh, 
eighth, and ninth grades of the junior high schools, and the ninth and 
tenth grades of the senior high school will include certain activities 
whose interest for the pupils of these grades was plainly indicated by 
their choice. 

Junior High School Choices—Boys.—In the seventh grade the boys 
voted for these activities as their first and second choices: self-testing 
activities; rope climb and forward roll; hunting plays and games; club 
snatch, prisoner’s base, soccer kick relay, and basketball relay; athletic 
activities or contests; running high jump, volleyball, soccer, and dodge- 
ball. All these activities were rated one by the teachers as to the par- 
ticipation of the pupils, with the exception of rope climb and prison- 
er’s base which were rated two. 

In the eighth grade the boys voted for these activities as their first 
and second choices: self-testing activities; horizontal bar; hunting 
plays and games; suicide and soccer kick relay; athletic activities; 
running high jump, hurdles, volleyball, soccer, and playgroundball. 
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All these activities were rated one by the teachers as to the par- 
ticipation of the boys, with the exception of suicide, which was rated 
two. 

In the ninth grade the boys voted for these activities as their first 
and second choices: self-testing; horizontal bar; hunting plays and 
games; suicide, club snatch, and soccer kick relay; athletic activities 
or contests; hurdles, volleyball, soccer, and playgroundball. All these 
activities were rated one by the teachers as to the participation of the 
pupils, with the exception of suicide and club snatch, which were rated 
two. 

The activities of those voted first and second choice which the 
teachers observed the boys of the junior high schools play after school 
voluntarily were: horizontal bar, prisoner’s base, running high jump, 
volleyball, dodgeball, soccer, and playgroundball. 


TABLE I 


DiIsTRIBUTION ACCORDING TO GRADES OF ACTIVITIES VoTED First AND SECOND 
CHOICE BY THE Boys OF THE JUNIOR HIGH SCHOOLS 








First Choice Second Choice 
Activity Grades Grades 


ra a 55.4 Gin 4h ns wibiv as /cleeulares 7 8 9 8 
ac is'y/sccsees eewieekwececank * $8 9 

Running High Jump .................... 7 8 

NE so xe Ube Ri eeahev se eawenees 8 





9 8 9 
9 


Ze 
QO 
ae 
oO 
Q 
ee 
: B 
-_o 
wn 
00 
a) 


er 9 8 
OE IC RROIBY 2... ccc ccccscccscuce * 8 
eo oo aig bn ave. dad's wie 9% @oaecaa'e%e 7 
oS | re 8 
ee ere 7 
EEE o.oo sake os ctnesvedeeaaac's 7 
SOUNEE os oa 60005 bev seeebeseaiee 7 


ooo 





Teachers’ Judgment of Pupils’ Participation—The participation of 
the boys in all first and second choice activities was rated one except 
for the following which were rated two. 


TABLE II 
TEACHERS’ RATING OF Boys’ PARTICIPATION 


First Choice Second Choice 











Activity Grades Grades 
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The following were the activities of those voted first and second 
choice which the teachers observed boys play voluntarily after school: 
volleyball, soccer, running high jump, horizontal bar, dodgeball, pris- 
oner’s base, and playgroundball. 

Senior High School Choices—Boys.—In the ninth grade the boys 
voted for these activities as their first and second choices: self-testing 
activities; tumbling; hunting plays and games; black and white and 
black tom; athletic activities or contests; running high jump, passing 
football, touch football game, dodgeball, volleyball, and wrestling 
(mass). 

All of these activities were rated one by the teachers as to the partici- 
pation of the boys with the exception of black and white which was 
rated two. 

In the tenth grade the boys voted for these activities as their first and 
second choices: self-testing activities; tumbling; hunting plays and 
games; swat the kaiser, and basketball dribble relay; athletic activities 
or contests; running high jump; hurdles, volleyball, touch football 
game; passing football game and wrestling (mass). 

All these activities were rated one by the teachers as to the partici- 
pation of the boys, with the exception of swat the kaiser which was rated 
two. 

The activities of those voted first and second choice which the teach- 
ers observed the boys of the senior high school play after school volun- 
tarily were: tumbling, basketball dribble relay, hurdles, running high 
jump, volleyball, dodgeball, passing football, touch football game, and 
passing football game. . 

TABLE III 


DISTRIBUTION ACCORDING TO GRADES OF ACTIVITIES VOTED FIRST AND SECOND 
CuHorce By Boys oF THE SENIOR HicH SCHOOL 








First Choice Second Choice 





Activity Grades Grades 
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The participation of the boys in all first and second choice activities 
was rated one except for the following which were rated two. 
The following were the activities of those voted first and second 
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TABLE IV 
TEACHERS’ RATING OF Boys’ PARTICIPATION 
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First Choice Second Choice 





Activity Grades Grades 
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choice which the teachers observed boys play voluntarily after school: 
touch football game, passing football, passing football game, tumbling, 
dodgeball, running high jump, hurdles, volleyball, basketball dribble 
relay. 

Soe High School Choices—Girls—In the seventh grade the girls 
voted for these activities as their first and second choices: self-testing 
(voted for as a group); rhythmical activities; tap dancing; hunting 
plays and games; find your partner, athletic activities or contests; vol- 
leyball, German batball, and goalball; formalized or invented move- 
ments; marching. 

In the eighth grade the girls voted for these activities as their first 

and second choices: self-testing (voted for as a group) ; rhythmical activ- 
ities; tap dancing; athletic activities or contests; volleyball, tennis, 
captainball, and dodgeball; formalized or invented movements; march- 
ing. 
In the ninth grade the girls voted for these activities as their first 
and second choices: self-testing (voted for as a group); rhythmical 
activities; tap dancing; hunting plays and games; find your partner; 
athletic activities or contests; volleyball, tennis; captainball, and dodge- 
ball; formalized or invented movements; marching. 

The participation of the girls in all the first and second choice activi- 
ties was rated by the teachers as one. 

The activities of those voted first and second choice which the 
teachers observed the girls play after school voluntarily were: self- 


TABLE V 
DISTRIBUTION ACCORDING TO GRADES OF ACTIVITIES VOTED First AND SECOND 
CHoIcEe By GIRLS OF THE JUNIOR HicGH SCHOOLS 
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testing activities, tap dancing, tennis, volleyball, German batball, cap- 
tainball, and dodgeball. 

Teachers’ Rating of Girls’ Participation ——The participation of the 
girls in all the first and second choice activities was rated one. 

The following were the activities of those voted first and second 
choice which the teachers observed girls play voluntarily after school: 
volleyball, tap dancing, German batball, self-testing activities, tennis, 
captainball, and dodgeball. 

Senior High School Choices—Girls.—In the ninth grade the girls 
voted for these activities as their first and second choices: self-testing 
activities, apparatus; rings and buck; rhythmical activities; clog danc- 
ing and Irish jig; hunting plays and games; Indian club relay; athletic 
activities or contests; dodgeball and playgroundball. 

All activities were rated one by the teachers as to the participation 
of the girls with the exception of Irish jig which was rated two. 

In the tenth grade the girls voted for these activities as their first and 
second choice: self-testing activities, apparatus; ring, buck, and horse; 
rhythmical activities; clog dancing; hunting plays and games; Indian 
club relay and ball throw relay; athletic games or’contests; playground- 
ball distance throw, dodgeball, playgroundball, and captainball. 

The participation of the girls in all the first and second choice activi- 
ties was rated one with the exception of the following which were rated 
two: Indian club relay and ball throw relay. 

The activities of those voted first and second choice which the teach- 
ers observed the girls play after school voluntarily were: clog dancing, 
dodgeball, playgroundball, and captainball. 


TABLE VI 


DISTRIBUTION ACCORDING TO GRADES OF ACTIVITIES VOTED First AND SECOND 
CuHoIce By GIRLS OF THE SENIOR HicH SCHOOLS 








First Choice Second Choice 





Activity Grades Grades 
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Teachers’ Rating of Girls’ Participation—tThe participation of the 
girls in all the first and second choice activities was rated one except 
for the following, which were rated two. 
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’ TABLE VII 
TEACHERS’ RATING OF PupIts’ PARTICIPATION, SENIOR HicH ScHoor GiRLs 








First Choice Second Choice 





Activity Grades Grades 
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The following activities of those voted first and second choice were 
the activities which the teachers observed girls play voluntarily after 
school: dodgeball, clog dancing, playgroundball, and captainball. 


DISCUSSION 

Two Factors Which May Have Influenced the Pupils in Their 
Choices—The conditions of physical nature in all schools were not 
the same, and the voting in those schools having better outdoor condi- 
tions seemed to favor the outdoor type of activity. 

The unconscious influence of a teacher in the presenting of certain 
activities more enthusiastically than others may or may not have weighed 
the balance in certain cases. The skill that some teachers have in par- 
ticular phases of the program may have influenced the pupils’ choice. 
For example, a physical education teacher who is a “star” in track 
events will teach those events possibly more forcefully than one who is 
not; or a graceful and accomplished teacher of dancing will arouse the 
interest of the girls in rhythmic activities rather than in the athletic part 
of the program. 

Suggestions as a Result of This Study.—The following suggestions 
are offered: 

1. That every department of physical education planning to write a 
course of study give full consideration to the reaction of the pupils to 
the elements of the program. 

2. That every new activity presented to the pupils, after a suitable 
time has elapsed, be voted upon by the pupils. 

3. That discussion periods be set up to analyse the “whys and 
wherefores” of the votes—the pupils handling the whole situation them- 
selves. 

4. That the reasons for or against the activity be recorded by the 
teacher and presented at a department meeting for the benefit of the 
other teachers. 

5. That pupils be encouraged to create games and other activities so 
that as soon as these prove popular with the group they can be incor- 
porated in the course of study. 

It may be that the gymnasium and playground will become a labora- 
tory of play, losing any atmosphere of militarization which may now 
exist. With the steps, participation, satisfaction, and repetition in the 
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minds of the leaders, the pupils may evolve in time, under guidance, 
their own play program. At any rate, through having a part in the 
making of the program, the carry-over of the activities of the daily 
routine into the after-school life may be established. With this partici- 
pation will come growth and creative experience. Such records as the 
teachers may keep of this growing will be of great value to those who 
hope to fit the program in physical education to the child’s present and 
future needs. The first step in the plan of pupil participation in program 
making has been carried out in this study, since the appeal to the pupils 
in regard to their interest in certain activities was a direct one. Their 
choices will be considered of paramount importance in the making of a 
course of study. It is the hope of the Physical Education Department of 
the Public Schools of Norfolk, Virginia, that this study will also prove 
of value to others in the field of physical education. 
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A Health Knowledge Test 


By WarREN E. ForsytHeE, M.D., Dr.P.H., 
and MaBeEt E. RuceENn, Pu.D. 


Division of Hygiene and Public Health, 
University of Michigan 


HE+QUESTION of personal health as a whole probably belongs 
Ti: the qualitative world. In the study of many qualitative phe- 

nomena, the use of the scientific method frequently seeks quanti- 
tative data. The modern interpretation of the word health is so broad 
that many specific health questions are amenable to exact measurement 
and study by statistical methods. Other questions of health, however, 
are so largely subjective that their quantitative study can, at best, have 
only indirect or implied validity. 

The recent tendencies to discredit the value of promoting health 
knowledge per se, has had wholesome effects. The emphasis upon health 
practice, which was first started at the primary school level, is of course 
most desirable. One wonders whether or not the emphasis upon practice 
may not have gone too far in discrediting the value of health information 
upon which intelligent practice often depends. Perhaps this is not so to a 
serious extent, in view of the entrenched emphasis upon subject matter 
in our schools. 

Whatever the relative value of health information may be in desirable 
health outcomes, we certainly cannot ignore it in our program of school 
child or adult health work. Fortunately also information is fairly subject 
to quantitative, paper-and-pencil evaluation. In this, as in any other 
field of quantitative study, standards or units of measurement are of 
course necessary. Whatever value may be placed upon it, health informa- 
tion has very few recognized standards of achievement. The teaching of 
any other subject would also be confusing, uncertain, and more or less 
out of caste if there were no recognized rungs in the ladder of its learning. 

Like other phases of school health work, tests of health knowledge 
have so far been most satisfactorily developed for the lower grade levels. 
Anything like standards of knowledge at other age levels have not been 
developed. 


IX RESPONSE to a particular request members of the Division of 
Hygiene and Public Health of the University of Michigan started 
last year to determine the health knowledge of college students. Knowl- 
edge of tuberculosis was first sought but this soon expanded to include 
other phases of health information. After a survey of sources of material 
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and technics of measurement, a preliminary test was formulated much 
as given herewith. It was tried on several groups and variously subjected 
to criticism and correction. 

The formulation of a test of health information for any particular 
level of higher education encounters so much uncertainty and variability 
that this test was considered as for the general level of informed adults. 
With a single test at the adult level it is suggested that variations of 
groups may be provided for by different levels of scores to be expected. 
Perhaps the score of selected high school graduates, entering college 
freshmen, is a good base line of reference in judging the knowledge of 
other groups. In this test that group averaged 39 per cent. This indicates 
plenty of room in this test to provide for improvement as a result of 
college instruction in hygiene. 

In its present tentative form the test was given to 1,045 freshmen 
men last fall before they had received any health instruction. The test 
has been given also to several other smaller groups of students for which 
the average scores are given in Tabulations Series Two. 

Among the problems of scoring such tests is that of correcting for 
chance in the true-false type. The method of subtracting the wrong 
from the correct, ignoring the unanswered, seems to be favored. The 
answer distributions show that in this test the difference method gives 
results much more like the results of the multiple choice and the com- 
pletion types than the method of using the total correct true-false 
answers. It was therefore used in determining the total scores in this 
series, which are given as actual correct in the total of 143 questions, 
and as percentages of that number. 

The scores on individual questions offer a basis for the determination 
of their suitability for the persons tested. They offer also many other 
possibilities of study for one who has experience in such test studies. In 
the order of combined and averaged scores by subjects one is rather 
surprised that the questions related to mental hygiene are highest and 
that sex answers rate lowest. The analysis of total score averages for the 
true-false questions gives of course a lower figure when the wrong 
answers are deducted from the total correct, but the distribution of such 
scores shows good graphic conformity to the scores of the multiple 
choice and completion questions. 


Fo whatever use or interest they may serve, the following data are 
submitted. Suggestions, criticisms, and results of experience of any 
nature will be most welcome. What may be done here in the further 
development of this or other tests is not now planned. 

May we repeat the judgment that a plan to develop a single test 
adjusted to pass the average well informed adult at a score of about 
75 per cent would be wiser now than efforts at developing a test for 
college students primarily. For the present at least such a standardized 
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test should serve the needs of the college situation in particular and in 
addition relate the student to the desirably informed citizen. 


THE TEST, CORRECT ANSWERS, AND ANALYSES 
TABULATION SERIES ONE 


FRESHMEN MEN (1,046 AT ENTRANCE) FALL, 1934 
(T, True; F, False; U, Unanswered) 


| 
| 
| 


Part I—True False Answers 
Question Number * 
No. T F U 
1. Possible use in later life is a good criterion for the 
selection of sports in which to become interested in 
OMNES) (8 CONMBOU) 5 Ki 5 ok os 4K pun ieee eumules <'Ssle 641 392 13 
2. Behavior based upon emotions is essentially unselfish 
a AOet CE OBEROEL) 6 inicio cs vicina dea ceieend weeds 195 835 16 
3. It is unimportant that industry take precautions to 
protect workers from chemical poisons. (F correct) 103 940 I 
4. Deep breathing exercises taken voluntarily in front 
ld of an open window standing still are of no health 
PU AB CUUNOOED 634.5 6.05.06: 906 bias oaiies 6a5S seo 00's 99 948 I 
5. The essential health reason for wearing clothing is 
to promote body heat regulation. (T correct)...... 774 265 7 
6. Lack of emotional control is basic in many health 
\ and social problems. (T correct).............+66- 923 110 II 
{ 7. The accumulation of carbon dioxide in unventilated 
{ living rooms is a menace to health. (F correct)..... 904 142 2 
¥ 8. Prenatal diet of the mother is an important factor 
in preventing decayed teeth of a child. (T correct).. 850 182 14 
9. The proper humidity of living room air is about one- 
half saturation with moisture. (T correct)........ 378 630 38 
} 10. It is generally more beneficial to take regular graded 
exercises for separate parts of the body than to get 
exercise by playing games. (F correct)............ 425 616 6 
11. The presence of devitalized (dead) teeth in the mouth 
| is an unimportant health hazard. (F correct)...... 49 994 3 
12. Emotions are natural to human beings. (T correct). 1024 19 2 


13. Proper knowledge of the lungs with relation to tuber- 
culosis cannot be obtained without an X-ray exam- 
DE CONNOOED aio so 55:5: 0he neces pacnssekesae nals 653 377 17 
14. Physical exercises requiring coordination of smaller 
muscle groups are best for young children. (F 


NI 6p odds 0 nia ko 6:40 4044.68 Ons CARRE eG see e 696 325 23 
15. Undesirable behavior based upon emotional factors 
> is possible of control by reason. (T correct)....... 865 145 38 
[ 16. Vaccination against smallpox is a form of passive 
MIE, (C0 GOTTOOE) oak oc cvcdccosdacacseseessce 652 361 31 
17. The depletion of oxygen from rebreathing air in 
closed living rooms injures one’s health. (F correct) 895 145 6 
18. One is a true adult in the degree to which he has 
socialized his ego. (T correct)...........eeeee0es 610 399 42 
19. Man is subject to a high degree of parasitism. (T 
» NN ais vio be ek 5.6 eae a rebels Fw 060 0 08 669 312 59 


* Note that the percentage is about one-tenth of the number. 
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Question 

No. 

20. Milk contains practically all of the essentials of a 
complete diet and is the most nearly perfect food. 
2 ER ere a 

21. The most important cause of mechanical injuries to 
IED A NIE RO ONNEIEED oon cs coe cesunsccdes 

22. The state of mind can be depended upon to insure 
one against the hazards of sickness and disease. 
ND ets e aa ei eae aie a pis ik Kah Salen xe 

23. A chiropractor has had ample training to be able to 
handle problems of human illness. (F correct).... 

24. The physiological effect of alcohol is a stimulant. 
RS Sa isiiccGah bein ks Saws anc h& SON swe sine 

25. Knowledge of sex questions is harmful. (F correct) 

26. Testimonials for advertised medicines have been 
known to appear in newspapers for months after the 
death of the person who signed the testimonial. (T 
ED) Ges Biis chess cub aes wk wisled 03054066 t0 0:0 

27. Comparatively few drugs are known to be really 
worth while in the treatment of diseases. (T correct) 

28. Homesickness is a sign that the person has not made 
the proper transfer from dependence to independ- 
eT ee en eee 

29. Fat people are unable to burn carbohydrates nor- 
Me Dea SON whan bbw sees sewewices » 

30. The phenomenon of human infection as a cause of 
disease is biologically comparable to the “scale” on 
a plant, a louse on a bird, or a worm on a dog. (T 
are asc Bia ilelpGawicme awe ew GW 64. ea.0'6 

31. Body weight is determined by the total caloric value 
of food taken in relation to the amount of muscular 
NS INNES 6 5 icu.SNe cols 006s salen a Sea ws 

32. The natural drives of man are sufficient to insure the 
development of a child into the desirable type of 
citizen in our society. (F correct)................ 

33. Breast feeding of infants is superior to bottle feed- 
a ID lise oa eae Sains d ve <sbasua pedaes 

34. Meat foods do not need to be cooked so far as health 
protection is concerned. (F correct)............... 

35. Human beings are the reservoirs of most disease 
producing organisms. (T correct)................-. 

36. Patent medicines are sold primarily for the benefit 
of the people who purchase them. (F correct)...... 

37. Green leafy vegetables are important foods because 
of the calories contained. (F correct).............. 

38. Nervous breakdown is understood to be caused by 
organic defects of the nerves. (F correct)......... 

39. Alcohol injures the liver. (T correct).............. 

40. The incubation period of a contagious disease is from 
its height to recovery. (F correct)................ 

41. A practical method is known by which tuberculosis 


can be eliminated from our population. (T correct) 


947 


198 


216 
108 


630 
36 


828 


544 


762 


795 


564 


524 


288 
933 
121 
611 
127 
403 


511 
749 


178 


342 


Answers 
Number 


go 


821 


821 
926 


400 
1005 


139 


496 


273 


303 


430 


459 


694 

89 
gII 
392 
gi 
627 


484 
251 


804 


676 


10 


38 


53 


62 


64 
23 
14 


42 


18 


49 
46 


64 


28 
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Answers 
Question Number 
No. es F U 
42. Our present birth rate exceeds our death rate. (T 
' IRM dire eto os an vo eat .a slosh Hanh eal Nip oO eae diniereree 796 224 27 
43. Insanity was explained upon the basis of supernat- 
uralism almost exclusively until the last century. 
NID 6.505 cst cRRSG REG SES ETEsine Ee Rass « 822 161 61 
44. Body rest is a most important factor in recovery 
from colds, tuberculosis, and fever. (T correct)..... 960 82 5 
45. Goiter is a disease caused by a mineral deficiency of 
NEE kt OUNCE) 5:4 '5.0:550'4 0 6 oe waa RASS ew sie 774 234 38 
46. Disease germs are commonly transmitted by air. (F 
MON, orn s oh ccaap elec Ro ene aes een ain Seas 765 271 12 
47. Diabetes is very much on the decrease. (F correct).. 547 434 63 
48. A “work out” is the best way to cure a cold. (F cor- 
| AACR AO NeTe rer mere Cr rrr ere eT eee 211 807 28 
49. There is no strictly hereditary disease. (F correct).. 245 779 22 
50. Aside from mechanical injury, industries present no 
4 serious health hazards to workers. (F correct)..... 59 981 5 
51. Mental hygiene problems are mainly caused by 
Ss Cl RIMMED sos 0 ae's:4'6 xb ald elimsine eaten dea 417 589 40 
52. A large proportion of insanity results from mental 
ER. | 798 208 41 
\ 53. The present death rate per 1,000 population is about 
{ Ee ee ee er eer 414 443 188 
t 54. The problem of fatigue is a simple and well under- 
( stood question. (F correct) ............sceceeceees 407 602 35 
55. Caution in mate selection is important for the health 
of the next generation. (T correct)............... 1020 15 II 
) 56. As a general policy schools should be closed when 
| contagious diseases appear. (F correct)............ 851 193 5 
57. Heart disease is the present leading cause of death 
for combined ages. (T correct) ........cscccvecsee 706 299 41 
58. Problems of health and disease are still mixed up 
with supernaturalism and religion. (T correct)...... 635 398 13 
Fs 59. It is proper to define fatigue as “an inability to do 
work as a result of having done work.” (T correct) 381 645 21 
60. If a pandemic of influenza like that of 1918 were 
known to be returning next fall, we would be in no 
better position to handle it than when we had no 
Sibert Ware. CT -CORTOEE) o.0cnv.oeee dvd ceese secu. 128 908 9 
61. Tuberculosis germs are spread by mosquitoes. (F 
. RES Serer eee rn ee Serene 52 980 14 
62. Taking coffee is a healthful way of relieving fatigue. 
Co EE en et ee ee 86 952 9 
63. Pasteurization renders milk safe by removing cow 
manure, hair, and other dirt. (F correct)........... 135 905 5 


64. Ability of the general public to secure and pay for 
j good medical care was not a particular problem 
during the prosperous years of about 1928. (F cor- 
y PE MOVs ide nds Koh REN RERS MARR RHEREKE ROS 4% 606 419 21 
65. Recovery from tuberculosis is facilitated by the use 
Re 0 COMNONE S is ace x crc ec new enaeaeeeebinies 47 984 16 
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Answers 
Question Number 
No. a F U 
66. Protein sensitization is an important cause of other 
illnesses than hay-fever. (T correct)............... 576 317 153 
67. Poor posture is not an important cause of poor 
EM UNNI D so wis snp cs aK Ve wniess ssw bass see 148 893 4 
68. City people are more susceptible to contagious dis- 
eases than country people. (F correct)............ 751 287 8 
69. Over one-half of the population of the world would 
be relieved of an important disease by wearing shoes. 
Dekada tuistaa ae Ww 'sien ewes sea needa 511 461 74 
70. The periodic health examination has not been dem- 
onstrated to be a worth-while and practical proced- 
mre oe ee Werk, HF CORPECE) 256.5. c ccc eae 86 949 II 
71. Malaria is transmitted by bed bugs. (F correct).... 41 904 12 
72. The chance of recovery from tuberculosis of the 
lungs is not good even when recognized very early. 
EGR oo ohin otic disoh ine as We ls 54.6 Cebu as soe% 183 854 8 
73. Cancer is one of the diseases which has been reduced 
i 413 618 15 
74. Eight to ten hours of sleep regularly is an important 
question for the health of a college student. (T cor- 
SESE SRO SP ee ae ee ae 991 52 4 
75. Appendicitis is understood to be caused by a dis- 
turbance of a gland of internal secretion. (F correct) 469 518 58 
76. It is approximately correct to say that human be- 
havior is 80% based upon emotions and 20% upon 
er IN 3 00% ido eSpace kes keweewner 726 286 32 
77. A person with a strong healthy body need not be 
vaccinated for protection against smallpox or typhoid 
ye Ee 18 1022 6 
78. There is no health value in frequent handwashing. 
ED oo dich eee daa oho wines sick eeSe stee'e’s 9 1035 2 
79. One cannot determine the safety of drinking water 
by its appearance, taste, or odor. (T correct)...... 053 81 3 
Part II—Multiple Choice 
Question Answers 
No. Number 
1. Goiter is not so prevalent in Michigan now because 
ee ES UVO TUMOVOR CRONE ion ci ks ccc cece ecccssccccce 16 
00a y sia bs © do aide a's 6/4) % wie SS iw'ece 00 ater 48 
ee IN AI, ROI) oo as oc onsvc Soc ecdocddcccses esos 878 
IND INE o's onic swiss ccies sc ghcieeccccesesoeeduass 5 
OE Ee Ere Ee 84 
I ei abaisosia's a ShasG0 cea ee w NS WO AON. bo 0d bas ee ox 18 
2. For artificial respiration the patient should be lying 
a TU sail sicie Gis aus bicie SLi o's Vibe a oko es Cakes oe 104 
I oy isha ses 5 4 ue oo 44d 64s 050d so wlaeus eas 852 
eT crag h sees wes 6 4U's.o G's os 0:d'e a us OSs okra te 29 
Co buCae ss ea ee ceUie Pak yS0ENG 6 divs 5ad cane ae sees 25 
SE I ON INES ONDER Su 6's 6 0 6'sso'o'e's'sb'0 cbc cece au'weece 26 
sbi sd sc Gwuwabe** sbwsws siden ved ceesewoss eas II 
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Question Answers 
5 No. Number 
3. Tuberculosis is primarily 
) - RE - G0 INNIS 6 orsiats cide F ceeinauieeaesicweses seeedeeeowent 283 
REA MCEINOED 55.65: 5050's 0:50 SRA EA So dew 06 Cem eMaa eon 498 
3 EAE RT RE RT CLT Re EEE ORE CE re 5 
NE MIMONND ov 655. cro ses csi guebe's 3 ¥es o's en.c bh ceuneeeeee 242 
> ay UNTIED CISPRURENOG sec P68 ova d.c-0is.e sca dewie e's ce Udelawelewes I 
IS Stary. 6.6. a aren sca dbl eninnnre cine’ e eos WO bo etieieeca ele ore 18 
4. Vitamin C is found in 
4 yb eich see do wtks coavavann eis aveeenee shaeieeawawe 7 
SS Pe eT EPO Cer eee ee CT 353 
I MRED 5:0 s'a sss oo -aa:s/e'¥o4 0 viele bad cisieaowmleaewerains 445 
MEER 5c 1G cra viai a 0.0.o-90 SNe BE SEARO stats Oe Wie mR 50 
; SM MMM Se a5 516519459 se AGRI ore aise alelanlew wie Ws thee ahve ORO GE RE AIES 51 
CS EEE COCO Le ee CEO ETE eT eer 140 
5. Scurvy is prevented by vitamin 
Ne eral ais dui wale 0. 05/6 S AOS Raw bP aA Nao Mak wae Hho ian > HOUR ates 233 
By ax ss 0:6 h 4 8-5 .dd Did wie waa wie ginles Wie OAS AN ee ee 152 
MMIC Daria: s aidhane acalan x aS a wa A Rae Oa. beled ee eens 156 
’ Norah Ait sic aioe) s) oo oan oe aaiere e U Ee ow a id ned ae 304 
Pea e Aa oa eas esas sia saue be aee sede wareiha dt belese un Daviedae ses pena 42 
H ATI LE CORRS EOE T Te eT Te 164 
» 6. Oleomargerine as compared with butter lacks 
SNM SS-e rs sg: cco/ao's'u sia hia ee Pee Sas Hpk ww WA cla Rea NOR ROG AS 321 
“ Sn SENN UDNNE MONOID 550.5 5016 oi0 6.0.50 cicdste a av eadewnesicain 6 
UN REINER, SUMNER 5. wes. aia.bio We WGAdid: 5 aie oo Wlaeainammew male neaale 12 
EIEN IONUEED 9.5 Sa racpacdic-winsa eid eaivic cid wcine s SON OR nee 574 
I rr ay 5 vais he asbiws i aiclesiwba ERs vm ¥. Win Wiebe wrestle eee 89 
RI a gayle aa duc ncaa al eave are sina do woe alb ge AC 46 
7. The proper first aid treatment of a finger cut is 
» . 
NN eco bc cid guid Aig li Kaba eV alas EMO ok 0,0 Lah a waaeniowor 36 
lL» NONPUE TIN PIETRO OU BE is oc os 6 ib 6'os S96 ces cleo new ve sada cegene 505 
’ letting it bleed some, then elevating and allowing it to seal up in 
; MORENO TL ODPNOOE 06, «5:9: 4:0-s0.0 5) o 0 ain 6s 0 sea Wa lamin Calan 429 
| I ee IU Fe a ong vv cciccecc cc cicecicescccuccens 44 
~ covering it with court plaster moistened with saliva............ 14 
Pe 205k. svi6sas's 00's 5 kiele wee eae eA aco o'ei8iniailaaisinlers 20 
? 8. “Athlete’s heart” means 
r EE re ee TPT EET ET TET CTT TPT TOPE eT 678 
es cigchape dale seRiia a eke ahh elaneee bea wakes 142 
a ION 650d 5 eioinidice GN ba wiles See hahaa owe niemens 14 
a supposed injury to the heart which no one has been able to 
: GMPC OOETOEED 5. 5:<c0'0.0'%.5.0o:0 Sais dc aces aud vee adivwess 143 
SI caus 3's 610s/nieGb- eae tilale Sond se. Wide nee eae peAeae Kas 69 
; 9. Drops are put into the eyes in testing for glasses primarily to 
ee Ge EN GOI, ce cccceesvcccuccsdceeceetouces 2 
. nice Sieh ben saeapkso en sbeees deuce unis 479 
relax the muscles of accommodation (correct).................. 455 
» Chamge the chape of the COFMGR. 00. .66ccccc ccc ccccccicccccccs 24 
aid the patient in getting used to glasses..................00005 34 
NE ARG Fw Sicrorsines inbrepeWr 65540 ace kbbeee was teeen 53 
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Question Answers 
No. Number 
10. It is an almost certain sign of tuberculosis to 
NN rsa tha giao Sachse, «N's ximisip wine brn ae vib gnawew ale Na 131 
ae aa gg a5 9549 90 in old 6.’ nie'a wa alaia bee eas bea 25 
re es Se I RII) ais 9 5 on nes ac svete see aae wor 790 
ia Wa h.c0h, Nsw hEeKMN KS Ow CWA Re Skee es 21 
EN on aus kW athe diale nine a's: Soka deh etna 39 
Oy ae CER e ee ee Cee TR ee eee Tera 41 
11. The proper first aid for a turned ankle is 
Ee cgaio fein ain a's nis) «assay as 4.0.0. adie a pibiss oA ATS Yee 35 
OE IR IE ee Re eee pee eee eee re IIo 
complete rest and elevation (correct)............ssccecssesees 558 
ee NE ss 6 a a waig ae tains a 06.0d.s owe wane eas 209 
NE NN NIN 05 fais. saint's © 46 0.5.01 0.06 004 vidas ee oeaee-s'au 33 
NE oats a ats aos vs de sive S49 eS Geen Ad FS 18 
12. Masturbation of itself 
Fe ED Pe en reer ree 245 
TO Te ERO re ere 320 
is an infantile habit of no serious physical consequence (correct) 286 
RS Ik I ONION oa i5 5.0 ciais cess osagadccsssacenceesccus 30 
SIE EIEN ort otal ores a aiviauilals's amonitidnisw sie ncelemlea wine 44 
NS Sih tn es ors ia ain ARSE A Side SWRA othe Ras ae en 122 
13. A pound of lean meat furnishes more calories than 
EMIT I os IER eo icgracdin'g nie da cd's ak Hale e Mea Sa eaare MONON 38 
SO. dulce SR UNBIES Nin Wisin ia a Std Wise eae Sate 206 
NN i site eva 4 Givin Wu 4.2% sewed. 6 3:¥ soles SERN DONE 242 
ere a NNR MOTOS D os oan :0e is okie sis se semi 0 dna wees olsen 443 
PE IN PS. has cane wics cava keawee abies eaahwaesne 38 
I aia aie ol Sik a Mines Ns Mas dG WS BLAS W's wiiw wa Sin 8 eee 79 
14. During menstruation, in general, women should 
NN geek irs se 45 Weds MAG aden < Damie 5 SRR EON ES 48 
nti IIE NN 0c y's: ne esi’ gb veioi 0 0.400'4, d'bi ple bear's MCRD OU 698 
ce CO ee ee er 92 
eee oles win dix imi D io wisda ne ark Waaweu Meee 7 
NS arco pal SEG Sine RAS «GAs acy SA RD UR 145 
RN ns WO bn SRR nA aver intact -a e¥ 0 SMAI 78 
15. Excessively dry air causes waste of fuel because 
OE EE SP ee nT AP 0) Fea ee Aa Se 84 
the excessive evaporation of the skin makes one feel cold and 
a ND RS A COPIOOED 5 ooo o's 0issis ise Wale ware salen sieeo ew 683 
Se ITE NRO AB WINNS. 5 o's ae vine na cedw ss sad edsiewacn 148 
potmene docs Mol Teta ody Weal <..6... ices nsec cece cca seeces 66 
Ee NN ia nly cin ns. od viel habs ca vaweat ee eereem ave 13 
A A a eg ca Pals od al ae 54 
16. One should regret having devital teeth, particularly because they may 
IR eatin s.01u les aic)ais wishin Cia Rena geen oe dae eRe 10 
SE Soa a lois aie sk. 6,04 Gia a4 Sele S WE s Ha Owe bitaw ONES SERS OM 9 
iii kw dues dG isla we bs bat mea es s'sa'eswe se alee 205 
become an unrecognized source of generalized infection (correct) 758 
Eh Burg bs i'r din uly > 4 wikdis be a eSRE No casos ee Rese MASS 8 
I Me iain a's winless <n.e VAN eAdGN OU REN MEMS E es oe aEO 54 
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Question Answers 
No. Number 
17. Seminal emissions in the male are 
PPCM TEEN os oie cic ov sve kn alla a vince e aed eee Sale waoee 690 
POGGIO WY OBCUTE TA DEMs 5 6.5. os oles ieee cd lee cele wees Venere 31 
eT OMEMNNNNE gry a cosas auld Balsk SDE Es owe SAR RK SRAM ca 50 
I Fee aa ey aed Oe gsi Sia iacdaig oie ks sdiaicel eR 57 
caused by excessive protein diet..............-.ccccccceccesece "7 
MEY Sioary'si cine siaivia cls SS lenin eae eu hese 146 
18. The World War draft examination of our young men showed them io 
be unfit for military service to the extent of about 
NP MNIUI 55's es win «plain d dash aise wa Aisi Male 218 core Ket Aiea se wea ous 172 
RNIN og 0 SScd wr G19. Wis a 5 1515 G. Micaela ato si acehanaia Reroe melee Ala 261 
See: CCIE Yoo 51 s0 sy cde ni weeis siesta 4a, ore Ss bee ewes 245 
IIs ae hate asi. 505.5 (e.g. B- 95g. cs/ oie S ald Me plwvis/ afin iw onatalle ete er RP peo 117 
ee IIIS G05 6 4a 0.6d scste Sido Sse Re ad le Seas WRG ala Sw eldl Seiad 74 
CRIMI (237,51, Diodes ip. i os ae Me a ns costed seek Pad at a 174 
19. Tuberculosis has been very much reduced by tuberculin testing of 
Ne ib des 5 are ae. ai a aka a. sie ee Rina A a a 68 
SEED SS fhe Ses bx 05 ase, SN a Sty eo chan ee aaa hia diacgla iistna rt hers 120 
Se Ns ER asictce src eid 5 anda sores To ioteissavnns. ia «ald nisi al Sheet tere II 
milk cows (correct)................. L Sisialaics ich aieiaaib inten aceon 789 
ove ca ca ssi c S59 ass sop, nigh or a ma RNa SR Ie 29 
en Ee ee ee Te Tere eT ere ee 29 
20. Spinach is especially rich in 
0 SE oe re en mr eee re ee 926 
Me sasaki ove sa eee es Dhcie) Stp sa had nbd Ges Seeley ca ayo hid Sar auaca ea ate I 
(| RRA peters = Att cae an Reape to eae as SAS I 
cee engi wei 550, clatetaaie iatrats mca saa re sores “07: Shai whole ste eae etaroats 10 
UMM voter a ce raichal oe viv inrelerciane tie each ulate w woe enmraaer er 94 
CS EEC OOTP SEE OE CRT NT PS Soe ree 14 
21. The instrument used for testing hearing acuity is called a (an) 
NN a5 6.5 554 aio as a uc o odie os Xs CASS 5. 4 00a eee Sie WELELe os slew 6 
Id os whivts cus cvs cbs Selb ee eee enh tah Ck ae wae ae 118 
a ee Sg eel ar eee ee URES 10 
MIC IOCE) gS os ay «are sale aids doves ors are aeeeen 804 
ee ice oe ee 55 
ND 05 ie a crereilin pas sie SRS eee ve sac i0' sia emanca wadientn Rie 53 
22. Tuberculosis is most frequent in 
a ere 145 
WOMMMEN: WNT TS YERTS Of OBE... <5 igs. cece csc cc ccoee cit eee 
Ee ee NED OE IS os vo 5 so nn odie Weicec cc cccdcnadvoseeeenc 356 
women 18 to 40 years of age (correct)... ............c cc ee eee 207 
Ur NT OE W565 ooo eek aie ick ee dsedscevcedesos 106 
SIE Spoofee cle octet an te Vet. Sie ws So Wow aie ae ea ew als 119 
23. The best form of political organization for the administration of 
local public health is 
tN dees a 5a 4-4 d gids Wwe whe Aldea) saws eda Oe Se 223 
SIN 27 gr a5. 5 cial Gad or aiuly @tranéio warm ss aera cian ale We ae 228 
WTO) vscce Se ee ET ETL CLE eer ee 165 
A etna. oid 2 ils rik whan Kase ae sane etavhadeumas 141 
EE hss ainiste We iam eb Canx werd eed ERs eae 249 
SNE? har ia hoo eases 4 0s ks wo soe, 8 I RRO 45 
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Question Answers * 
No. Number 
24. Gonorrhea is a frequent cause of 
eeemn Giesse ...........- pena ; pis nai ita bch 124 
etetiuty (correct) ..............5. ee micro aie aCe Reetees one 404 
EEE On ee ee eT ear 173 
NG ees Gs elec sess eas RP een or 93 
ee ' Ri Aiea a ea gee ; 
MR i aanny dap adnen sane snS VOR eaeuseancaces 198 
25. Blindness of the new born baby is most frequently caused by 
OEE Ss aisic8 wala vs xiv fas LE eee T owe Neer aisles Soe 580 
ae ere ks lta Ceo a ae 56 
NE Bak Witenes pile ie k's 4-289 00 a ee viv ioterale ele ioie ee 
gonorrhea (correct) ............ Serr weeihe Salea e 
MIE isp kid Sekine Govier esee Monae Hiihelele sae Re 7 
I oro fog ol ss Widieyain dieeerene b satged sa the Sia Seles ae ae 
26. Death rates are lowest for age groups of 
ee Satan SAS She pa Mid a DE ES 63 
ME efecrh 6.513 5. 2's Sia sie ble Cae WANN Vin Gos voowe se warets 93 
I ONO) 6 ois noc ccc vitie ces scenes. me a 328 
I Scooter sla cs u'e1y so GRIN wow ee 5 ieasv aie 9p ec 
eT ore eee ret}. eRe aE ae 42 
NED airs leach n aS bb be Na Sod o9 84 KAW yea dw tice a8 47 





27. Oxygen from the air is carried to the body tissue by 


MEN ocd ia ae vis sr gid'eg Vintinw Cons a oebaaeas owes 152 
i eee Peete acta ttn a eens aa thereon ra inie mous 63 
| Por ae |. 
A NII I oo cs a5 G35 ao 44d ww’ de 8s Bs oye et 27 
SPA Cites o.cieig Ws aie'y ws wiele vip 2 ¥ Kew aaa ww eT eAe 29 
as A eee Perot rite 
28. The pituitary gland is situated 

behind the thyroid gland................. REA ee er hic 173 
EES SOE ELE Tee Cee 103 
0 re ae eee ener re 74 
I icicle elas cio oie oie 6! sin v.09 0 ee Sic adie 9 8S oe eee 
at the base of the brain (correct)............ citer ac erigeie 362 
ee iii ain ws s00 699 sede ak a eeaen ya eee 248 

29. The normal function of perspiration is to 
RES RE ee eT See Tere 28 
f TE ai ovis in bik babd wad wine c Suede uN ee diaas 9 ne eee 3 
4 EE ES EE ee ae eee mee 35 
, EE EEE RE 557 
re I IIE 655.5 vinoin ow icnicinnwe os y's a aeele nile 407 
NE Cc as bes weiut bay sidd pea ee nsepabene 20 


30. As a public health measure, protection against measles is especially 
important in the age group 


ee a is 6151, cinlva yb alueimies aiaid's ale BR SU ae 8 
I aa cis ob. o sis hale Ss.ms oe oie Pale dA '¥.0'9.0.0 Saw eee 69 
Nee NN RNIN ooo a: ae kw wis wor weieioaleisiacnsa cede Sas 363 
aR teh RA recut aiais al wie Ula -ss lve dceelavs kul Se Ee a 563 
a I a a a4. adn slo [os wlp ab iw awa eieiwiawsvetale SWIM ae 22 

ee eee oe outs wee er ean 25 
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Question Answers 
No. Number 
31. In addition to avoiding contact with open cases, the prevention of 
active tuberculosis depends upon 
@ particular serum treatment........cccccccscccccccccccesccees 25 
Ree I RENIN a. 0s 0g 6 0's 5Gin arn. 6.8 00 e s wiesisaaeseeeaweNs 3 
general hygienic living (correct)..............ceeeeeeeeeceeee 885 
SN MNEN MIN RICNRINEN 6.5155: i5/0se' S:asiaig olivia viv-8 10.0 0108 aie dles Ripmaieraleieinie 88 
RN NNER EDEN 5 55% Sa og cp vidas a6 00 (001 $e se eRAG Nd wleawlees 17 
NIEEINE: 55:4:69:549.26a%aunees deus Fatale acid esp ait; wk oe aaa 28 
32. The most certain way to recover from a cold is to 
Ne ey RNs 15 Sosy 56 55 6 a a Wig a akle 4.0.4 iv ln a: bialee aaaeiioinlone 129 
NEA METRE IC oss 5 '0:4ie 6 658'0.4:4:4 ¥14'016,6 010 4luinoies Weide ree 161 
i SE sc esseavecesined i chnsereedanbuheaade was 619 
MER ANIE RNIN 00)/0-67) os ata cele Ace: Gita aa nie wae 6 eke aia aae Mal emrecs 24 
RMN MINIM oasis 21 004:0 0:0 er esnle Wiel vin viaaiwRialole diciaig sig. nue eee 91 
EIR ig siaieesin eG. Gesials nate es Haba <nisa'adaseeieuaislemowier 27 
33. Pasteur was the 
Se NEOETOE VINE EON 6 o 66d ia 0 alb o stic 4 se ae sisi nisie ee desias acim 17 
ets NON CO TO VOCCHINIINN 6.6.66 ccc ne cesacadeenwocsaveas 208 
MIE ANE MEIN cc's scl, v cais's ev ida cise 6-0. 0/4 0s 5 4eisiee aistejeawee ee 16 
Bauer OF DRCLETROIONY (OORTOCE) 6.6 ci disc veces vas csccccneusss 769 
NE EA NID a) c 7a orvaleiary cake did Ges x dle wa be wee eerie 17 
IN aoe 4 Chat ew aR aera soe ccialewoewiseien eae 21 
34. The most important factor in recovery from tuberculosis is 
eee Seales scales add Gala eek aoe Meee ARR aaNe 503 
NR orn cnc ncn tg eto oa SG Os lw 4 Sea Awa owe CR OT 443 
SUE MEINNNNNII ony cs ig sia: Niele Riasehu a 6 GaSe ne Ean areiaenianis sana tees 44 
J SSE RR ene oye ane ee EC coh re 22 
ROMERO) IMOTONNEEIN <5 15-212'5'is 6 sin a's sks wicianalaoniecndivios waa oaie 10 
RRR oa fats) 3 0. s5\a oye ns acai orig each rs ass fo Glin i Sho as RO 29 
35. True heredity is understood to account for 
EN i Wheels aixisic sean eis wa a sl eae sk + bibs Wasmas theme neers 414 
SNE ee tirgih riche cues Vesa cath sip adie A oso Wid i ed eRe 259 
Peer RMON, SCOTIBOUD 6 6 555.6 65s 600540 0's < oes bie dare ere eee ale wee 209 
I cea ire rd wang a ayer assca ple coy sere a aI GSN CAK Tie Rls ce NR TE 4 
a II NINN 5 ious d's Ws aed OhIRLE A SACRO O4a dl Sane BRR 63 
IIINE hes ot Sie Fic as Haas Wenge Ma ae eo lk Fas wtin ema 98 
36. Measles is most contagious during the time of 
before the rash appears (correct) ......cccccccccccccccecccccce 340 
MET SREIE ht TIEN soo 55 6 a 0.0 babes cin sdn See ceede. 297 
ee EE as ag b ee onteeeleek ceheencneseve 276 
ES ES OTE PE ET Te 7 
ee MOURNE ia cirx carcino iae- alanis ak siowiaicd dae dca R ita de aint 46 
Co SE Serer rr era cere. rere 79 
37. Edward Jenner discovered 
Es ie vein Oe eri lewe kG Mine dene Cuneekwaian 198 
EO ee ee ee eT ee ee ae 140 
UMM MIRRINBDES 6 oo52, sic odie a Givin 4. Cerone + cana aes eneaan 318 
Gea! Oe wcicu aii sun ested ds <irhtnk cba bent 47 
SPETMATOBOR ....cccccce CER Was DaKDen caw OSs cKeseEReTeeAGs 67 
NON wh. 6 d0eedwancme ues Ma Cas OSA We aeRe ee weeewles 277 
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’ 
38. In order to gain weight a college student should eat about 
a ee a es 26 
wisn ses ne veedee veces ses hunun 175 
Beco. caloeees Or F000 Cally (oorrect). 6... cc cece secces 498 
Py IER WN ROUUWURIEY. oc v ssc vcccwteieevces ebsvauees 119 
eee NINN WINE NID NING i isc de csc S40 nies s'oeec.e eevee 65 } 
EE Cia nan Lakisha ain susie Ad ae was eee va adat 162 
39. The best treatment for an infection (beginning boil) on the skin 
Me Cre tin ies ons soe Ge sia nie klon sis se wa cle sae beews 14 
re on vin nale ee Salenwats 206 
EE SUN abbr ccd ced ebcdendenervapesrteranasueds 85 
Ne ics ooo wine vin aes aid bo'¥4 odes b's'e0s baw ase Nnee 26 
ee I SIRI es cho .gs b edn ie ns ao win nde bake dem sstnooe 692 
EE Sr Ser a iG bk N ces Vash bies wes ow Sica bee sales nas 25 


40. Mental health depends, above all else, upon the 


PE UE os 5's 'b cuss opine ees 0:6 a aera edie owe alee 581 
a great deal of introspection or self-analysis................... 332 
refusing to face unpleasant situations....................0000: 24 
ROE ITE UNO os once seansecaainee's ey ee aoa eral eca eae as 75 
Gs 51 oh cir esha bea sive ee 0 Ani's whee 6 
No ree os sinc eg a Siaho ale FG's 4 is big Bk oleae 28 
41. Immunity to diphtheria is tested by 
: ne Ee a ere 89 
4 EI ts ic ons wasst wisinip awa dew ae OW bles nein eRe 55 
I es, ors 55s ia Sus Gai aw ales KO Nib Roe Ute Oe 34 
an injection of toxin into the skin (correct).................. 532 
Se EP oie oto isin. sin vb Nino 9G 59s Kido Sie 80 RIE So eeeus 239 
REE ea osiulicp av eh al akee son beware oud bean tat 99 
42. To stop bleeding in common cuts the first thing to do is 
ne RUE Gos o's c's o's sins se a's S'so.s'5 bs bes ele osc a VORA 158 
ee i Sins Vins SMkwbbhsawer ees cue sale 405 
Se ce ial! s Sis a Sicha lo) Scab wieioyais ena ls peewee areee 304 
bee Gees whic bo Gh Lee view sic. oceans ons eee 154 
CORIND MO ONNETY OF THE CRE CAGES .o 6. sc evcc cee esnccevaessiel 5 
I Groat Goa k Nodk senha aboas sw eivowoulseeoemwen 21 
Wh 43. In case a person is bitten by a dog the most important thing to do 
first is 
Hh PCI oni isicyoisLbeiks Saw cle Wa Ma beset eunee seen 171 
; SEE TE SL RO EE ME DE! ee 18 
EN hs a a Ven sek Cle aise b alu is ue'e de vanereae wee 476 
ere CORE err rr re 26 
follow the dog and confine it for observation (correct)......... 336 
OT Pe PTC CEE CTR EC ETE PETC CET 23 
44. When a person feels faint he should 
ain tisaikicwe's 5 4656 os 6 Ssl¥5 age owe wane se sewue 533 
iy een UNE OUD UNINC 5555s. 8's 0 vib. bbisle desea dine eielele es 59 
I NED a a ios a dias a wie eX wie aw Sava ware weloaes 386 
EN Ba gio bts 05 dove eK oa Sali d Vea ace wee eS 4 
i EL ss disease 00s seenueecdese Uns sa auerewes 47 


Ns dose CU Re oleae Sandee Oa ee wEw hob ewe wee 16 








45. 


46. 


a) 


b) 


c) 


d) 


e) 
f) 


g) 


h) 


i) 


k) 


1) 


m) 
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Habitual constipation should not be treated by 


0 OO heey 8 OCI E ee raee Oe: ar 80 
Sie ONNTEMN S35 05 5's.s'v's's 504s Sas ds denis Se dew Aweus eeeeraiee 72 
fepttlag Babble 2... c ccc cecccccvccccescccccsecsceseseceveses 76 
OO Ee PE RELL ee ee 65 
rc Pee R eee eee 728 

ON EAP SEER OLE LE Pe Oe Eee CEE 28 

A positive tuberculin (Mantoux) test means 

active tuberculous disease is certain...........-.ceeeeeeeeeees 244 
active disease is or has been present (correct)..........--++.-+- 283 
TED SO TIS CRN ooo 65e kis 5's Ce elewiniele se seein dine dewdialein’s 210 
ee Oe GP OF Or BI GI oe cic ccccccvccsccccnnsonccnees 58 
no further attention is needed........ccccscscccescgqeccescces 66 

cee Er eS Pe ee eR Rr ey eee 183 


Part III. Completion 


The (1) (carbon monoxide) in automobile gas is a (2) (poison). (1) correct 
771, incorrect 143, blank 132. (2) correct 786, incorrect 92, blank 170. 

Infant blindness is prevented by dropping (3) (silver nitrate) into the eyes 
of all babies (4) immediately after birth. (3) correct 128, incorrect 217, blank 
698. (4) correct 429, incorrect 83, blank 534. 

We know that measles is spread from the sick child to another child by dis- 
charge from the (5) (nose) and (6) (throat). (5) correct 455, incorrect 215, 
blank 376. (6) correct 466, incorrect 163, blank 416. 

The average length of life during the Middle Ages was about (7) (25) years 
as compared with (8) (60) years now. (7) correct 141, incorrect 756, blank 
149. (8) correct 373, incorrect 545, blank 128. 

The brain is part of the (9) (mervous) system of the bodv. (9) correct 836, 
incorrect 92, blank 118, 

Pasteurization of milk is accomplished by heating it to (x0) (140-150) degrees 
Fahrenheit for a period of (11) (30) minutes. (10) correct 108, incorrect 706, 
blank 231. (11) correct 217, incorrect 554, blank 275. 

Many cities secure a good drinking water supply from muddy sluggish streams 
by (12) (filtration) and the addition of (13) (chlorination) to it. (12) cor- 
rect 741, incorrect 186, blank 119. (13) correct 723, incorrect 193, blank 132. 
Infantile paralysis is believed to be spread by contact with the (14) (nasal) 
discharge of infected individuals. (14) correct 148, incorrect 311, blank 583. 
Chancre is the (15) (first) stage of (16) (syphilis). (15) correct 196, incorrect 
148, blank 7or. (16) correct 124, incorrect 181, blank 744. 

The tuberculosis death rate for (17) (all) ages is on the (18) (decrease). 
(17) correct 295, incorrect 226, blank 523. (18) correct 491, incorrect 50, 
blank 505. 

A balanced diet, stated in scientific terms, should include (19) (protein), 
(20) (carbohydrates), (21) (fats), (22) (vitamins), (23) (minerals). (19) 
correct 610, incorrect 189, blank 248. (20) correct 500, incorrect 284, blank 
263. (21) correct 395, incorrect 293, blank 353. (22) correct 449, incorrect 263, 
blank 334. (23) correct 229, incorrect 368, blank 449. 

Every case of suspected chicken pox should be diagnosed by a (24) (physician) 
because it may be confused with (25) (smallpox). (24) correct 892, incorrect 
36, blank 118. (25) correct 523, incorrect 309, blank 216. 

The general causes of death for all ages are headed by (26) (heart) disease. 
(26) correct 700, incorrect 140, blank 206. 
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n) Frequent general baths are desirable when pupils are crowded in one class- | 
room because of (27) (odors). (27) correct 193, incorrect 609, blank 240. 

0) Bubonic plague is spread by the bites of (28) (fleas) which get the germs 
from (29) (rats). (28) correct 150, incorrect 516, blank 381. (29) correct 158, 
incorrect 378, blank 511. 

~) The germ which causes the common cold is (30) (unknown) which makes the 
prevention of this condition (31) (difficult). (30) correct 229, incorrect 139, 
blank 676. (31) correct 208, incorrect 238, blank 602. 

q) A common blood disease is called (32) (anaemia) and is characterized by a 
deficiency of (33) (hemoglobin) in the blood. (32) correct 350, incorrect 183, 
blank 512. (33) correct 275, incorrect 306, blank 464. 

r) Sewage spreads disease generally by getting into (34) (drinking water). 
(34) correct 787, incorrect 109, blank 149. 


, 


Answer Counts 





Part I. Part I. 
Answer Count. Correct minus wrong. Answer Count. Total correct. 
Answer Answer 
o— 8 28 o— 8 I 
9—17 132 9—17 2 
18 — 26 309 18 — 26 9 
27 — 35 362 27 — 35 15 
36— 44 168 36— 44 82 
4s—53 45 45 — 53 509 
54— 62 3 54— 62 409 
63 — 71 ° 63 — 71 17 
72— 79 I 72-~+79 I 
Part II. Part III. 
Answer Count Total correct Answer Count (Max. 1 for each 
o— § 3 question) 
6 —10 8 o— 2% 57 
1I—1I15 82 3— 5% 204 
16 — 20 322 6— 8% 414 
21 — 25 412 9—1% 292 
26 — 30 177 12—144% 59 
$8—~ 35 38 15 — 18 17 
36 — 40 4 
a4 41 — 46 ° 
; Total score— (Part I. Percentage 
; actual Correct minus wrong) Total Score Actual + 143 
o— 15 3 o— 10 3 
16— 30 30 II— 20 28 
} 3I— 45 198 2I— 30 165 
46— 60 403 31— 40 345 
61— 75 316 4I— 50 376 
76— 90 87 51— 60 III 
QI — 105 9 61— 70 17 
106 — 120 ° 71— 80 I 
I2I — 135 ° 81— 90 ° 
136 — 150 ° 91 — 100 ° 
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Analyses 


I. Answers by subject. Answers were grouped and counted by subjects as 
they concerned topics listed, in order of rank. 


Number of Subject Percentages 
questions correct incorrect unanswered 
averaged 

14 Mental Hygiene 72 25 3 
20 Miscellaneous other 67 29 4 
13 Medical care, quackery, self- 
treatment, etc. 65 32 3 
14 Tuberculosis 61 35 4 
20 Nutrition and diet 57 31 12 
9 Physical exercise and rest 54 44 2 
28 Communicable diseases and 
infections 50 34 16 
15 Public health in general 47 33 20 
6 Anatomy and physiology 47 30 23 
6 First aid 47 51 2 
13 Health statistics 45 41 14 
8 Sex 35 39 26 
Average 54 35 10 


II. Scores and Counts. The distributions of answer counts are summarized 
by the following: 


A. Averages (Approximate Means) 
Number Percentage 
Part I—True false 


ROO BAR MNOIE  6 65 c's usine easiness elec 47.6 60. 

Score—(correct minus wrong)..... 28.2 36. 
Part II.—Multiple Choice 

re 21.4 46. 
Part III—Completion 

a re 7.9 44. 
Total Score—(Correct minus wrong for Part I) 56. 39. 


B. Frequency Distributions 


The distribution of answer counts shows similar graphic relationships, but none 
not indicated roughly by the numbers given. 


TABULATIONS SERIES TWO 
I. Orner MicnicAn Groups—AVERAGE COMPARABLE SCORES 


Number Score Percentage 
tested Group Range Average 
268 Upper classes in psychology............ 11 — 83 42 
43 College group at beginning of course 
ME. NB on vneviscutwavecsees 16 — 83 44 
40 College group at end of course in 
general hygiene (Same as above)........ 39 — 89 58 
64 Upperclasses in sociology............... 30— 72 48 
79 Seniors in School of Education......... 29 — 69 50 
20 Physical education majors as 
I odo acidn dca naen eevee 30— 70 52 
56 Freshmen women end of year— 


Had six health lectures................- 37—72 53 
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I20 
58 
63 
30 
96 


33 


II. 161 
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Physical education majors—mixed classes 
Had previous course in Hygiene 

Dental students at end of a course in 
hygiene and public health.............. 
Summer school students entering a course 
SU NIDE SIINOIID Sse nus iven'e aise es e0cess se 
Sophomore medical students previous to 
health courses in medical school......... 
Graduate nurses in public health 

SINE IN li 500 55100 4s bip'e 0.501043 e's. 


University of Illinois freshmen men 
a ae 


20 — 76 
39 — 82 
37 — 80 
43 —77 
22 — 87 
22 — 63 


56 


62 
63 


39 











A Comparison of the Patellar Tendon Re- 
flex Time of Whites and Negroes 


By RosBert L. BROWNE 


Department of Physical Education, 
Southwestern Louisiana Institute, 
Lafayette, Louisiana 


E PRESENT investigation was undertaken in order to deter- 
| mine whether or not the negro possesses neuro-muscular charac- 
teristics which could account for his outstanding performance in 
certain sport events, especially the sprints. That such a condition might 
exist is strongly suggested by the fact that at the present time some of 
the most outstanding sprinters are negroes. If one were to solve this 
problem completely, it would be necessary to investigate many of the 
neuro-muscular responses of both negroes and whites so that they might 
be compared. However, in this investigation, only one neuro-muscular 
response was studied, viz., the patellar tendon reflex. This response was 
selected because it has been shown that fast sprinters possess a short 
reflex time. 
REVIEW OF LITERATURE 

A survey of the literature revealed no data relative to the patellar 
tendon reflex time of negroes. However, several studies have been re- 
ported where white subjects were used. 

Tuttle, Travis, and Hunter’ investigated the patellar tendon reflex 
time of 8 subjects and found the mean to be .0796 sec., with a range of 
.0557 to .1094 secs. Slinker? studied the patellar tendon reflex time of 
124 men and 26 women. The mean time was found to be .120 + .0015 
sec. for men and .1108 + .0023 sec. for women. The range was .076 
to .189 sec. for men and .083 to .146 sec. for women. Slinker concludes 
from his study that the weight of the individual has nothing to do with 
the reflex time, but that the factor of the age must be considered. Also, 
fatigue influences the length of the patellar tendon reflex time, since 
the afternoon readings are longer than the forenoon readings. Tuttle 
and Lautenbach® investigated the relation between reflex time and 
speed in sprinting. The subjects used in this study were grouped ac- 





1W. Ww. Tuttle, L. E. Travis, and Theodore A. Hunter, “Study of the Reflex Time 
of the Knee-jerk,” Am. J. Physiol., 82 (1927), 99-105. 
R 2 Philip D. Slinker, A Study of the Latent Period of the Knee-jerk with Special 
eference to Factors Influencing It Which Are of Interest to Athletic Coaches. 1932, 
M.A. Thesis. State University of Iowa Library (Unpublished). 
8 W. W. Tuttle and Ruth Lautenbach, “The Relationship Between Reflex Time and 
Running Events in Track,” RESEARCH QUARTERLY, III:3 (Oct., 1932), 138-143. 
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cording to the type of race which was their specialty. The groups and 
the mean reflex times reported were as follows: 


Groups Patellar Tendon Reflex Time 
Champions (short distance) 1008 sec. 
Short-Distance Group .0965 sec. 
Middle-Distance Group 1221 sec. 

Distance Group 1345 sec. 


These investigators found that there was a high correlation between 
speed in sprinting and reflex time, the correlation coefficient being .815. 


THE TECHNIQUE 

The apparatus employed for measuring the patellar tendon reflex 
time is a modification of that used by Tuttle* for recording the extent 
of the knee-jerk. A stimulus is delivered to the patellar tendon by 
means of a round-nosed hammer which is connected in series with a 
dry cell, signal magnet, and brass strip. The brass strip is placed over 
the patellar tendon and is held in place by means of a rubber band. 
When the stimulus is delivered to the patellar tendon by means of the 
hammer which strikes the brass strip, the impact elicits the jerk and 
at the same time closes the signal magnet circuit, thus marking the time 
of stimulation. 

The subject is seated in a chair so that his legs are free to swing. 
The beginning of the response is marked on a kymograph by a stylus 
attached to a string running from the heel of the subject’s shoe through 
a reducing pulley to a rubber band suspended from a ring stand. When 
the foot moves forward, the stylus is pulled down, thus indicating the 
beginning of the response. The rubber band causes the stylus to return 
to its original position, thus establishing a base line. 

The response stylus and signal magnet are superposed just far 
enough apart so that a roo d.v. electrically driven tuning fork can 
vibrate between them. Since all the recording apparatus is superposed, 
the speed of the kymograph may be neglected, except that it should 
turn fast enough to separate the tuning fork vibrations so that they may 
be easily read. When all is in readiness, an assistant spins the drum of 
the kymograph. During the spin, the stimulus is delivered, thus elicit- 
ing the reflex response. Since we are interested in only the latent period 
of the reflex, the recording stylus is set at an angle so that it leaves the 
drum soon after it leaves the base line. Now by counting the number 
of double vibrations of the tuning fork between the stimulus as indi- 
cated by the signal magnet and the beginning of the response as shown 
by the point where the recording stylus leaves its base line, the reflex 
time of the knee-jerk is obtained. 

Typical records used as a basis for obtaining the data are shown in 


4W. W. Tuttle, “An Apparatus for Automatically Eliciting and Recording the 
Patellar Tendon Reflex,” Am. J. Physiol., 68 (1924), 338-344. 
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Figure I. The record is turned over in the figure so that the response 
appears as an upward movement when, in fact, it is recorded as a down- 
ward movement of the stylus. It is made as a downward movement in 
order to simplify the technique by eliminating a number of pulleys. The 
time in seconds between (A) and (B) is considered the reflex time. 
From crest to crest or from trough to trough is read as 1/roo sec. If 
the stimulus is delivered, or if the response occurs somewhere between 
the crest and the tough, the time is interpolated to the third decimal 
place. 


LATENT 7T7ME .O7R B 


LATEW/ PHAME 1.073 





Fic. 1.—Records of patellar tendon reflex time. A is 
the application of the stimulus and B, the beginning 
of response. 

THE DATA 

Data were collected from a group of eighty-two white and eighty- 
one negro subjects. The age of the subjects, in both groups, fell between 
sixteen and twenty-six years. This eliminated any influence which age 
might have on the reflex time. The experiments were conducted between 
1:30 and 4:00 P.M., thus eliminating the influence of the time of day 
on the experiment. 

The white subjects were students from the Southwestern Louisiana 
Institute. The negro subjects were taken from the upper grades of the 
negro public school and from a parochial school recreation association. 

In order to secure sufficient data® for reliable conclusions, fifty 





5 Although it has been statistically proven that fifteen records of the patellar tendon 
reflex time are sufficient to establish a reliable mean, fifty records were taken in groups 
of ten on various occasions in order to get a truer representative performance by sub- 
merging such factors as fatigue, etc. 
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records were made of each subject’s response. The records were taken 
in groups of ten, on five different days, so that a better cross section of 
their responses might be had. 

The Reflex Time of the White Group—A summary of the data 
collected from 82 white subjects is shown in Table I. The mean reflex 
time of the group is .0861 + .oo13 sec., with a range of .0551 to 
1413 sec. 

The Reflex Time of the Negro Group—A summary of the data 
collected from 81 negro subjects is presented in Table II. The data 
show the mean reflex time of the negro group to be .0774 + .0009 
sec. with a range of .0557 to .1183 sec. 

A Comparison of the Patellar Tendon Reflex Times of Negroes and 
Whites.—The obtained difference between the mean reflex time for the 
white group and the mean reflex time for the negro group is the dif- 
ference between .0861 + .0013 sec. and .0774 + .0009 sec., or .0087 
+ .0016 sec. in favor of the negro group. Mathematically stated, the 
obtained difference is 5.43 times the probable error of the difference, 
and is therefore significant. 


DISCUSSION 

A comparison of the various patellar tendon reflex times found by 
other investigators shows that the mean reflex time varies from .0796 
to .1385 sec. Our figure, .0861 sec., for white subjects, falls within these 
limits. In our experiment no claim is made that the figures are absolute. 
The same is true for other investigators. However, care was taken to 
maintain uniform conditions, so that whatever errors of a mechanical 
nature exist are constant throughout all of the experiments. 

Although the obtained difference between the patellar tendon reflex 
time of whites and negroes is small, yet it is significant. No explanation 
for the difference is at hand. In the light of what is known concerning 
the relation of reflex time to speed in sprinting, the faster patellar 
tendon reflex, time of the negro group suggests that their spinal re- 
sponses might have a bearing on the speed of negra athletes in the 
sprints. It should be added that until a more complete study of the 
neuro-muscular responses of the negro is made, the data presented here 
are only suggestive and by no means conclusive. 


SUMMARY AND CONCLUSIONS 

A study of 4,100 patellar tendon reflex times of 82 white subjects 
and 4,050 patellar tendon reflex times of 81 negro subjects shows that 
the mean of the former is .0861 + .oo13 sec., and of the latter .0774 
+ .0009 sec. Since the obtained difference between the means is 5.43 
times the probable error of the difference, the data justify the conclu- 
sion that the average patellar tendon reflex time of the negro group 
studied is significantly shorter than that of the white subjects.* 


* This opportunity is taken to thank Dr. W. W. Tuttle for directing this research. 











COMPARISON OF REFLEX TIME 125 


TABLE I 


THis Is A SUMMARY OF THE MEAN PATELLAR TENDON REFLEX TIMES OF A GROUP 
oF E1cHty-Two Waite SuBjEcts 











Subject Latent Range Subject Latent Range 
Number Time Number Time 
sec. sec. sec. sec. 

I .0696 .048-.110 42 .0607 .030-.077 

2 .0698 .045-.091 43 -1096 .059-.205 

3 .1064 .075-.138 44 .0786 .055-.099 

4 .0600 .049-.068 45 0773 .045-.I110 

5 0574 .048-.070 46 1071 .065-.180 

6 .0760 .062-.095 47 -IO4I .050-.186 

% .0780 .055-.007 48 .0760 .060-.094 

8 .0678 .050-.090 49 0815 .016-.115 

9 0710 .062-.098 50 .0601 .045-.090 
10 0681 .075-.081 51 .0760 .045-.110 
II 1413 .078-.293 52 0733 .045-.093 
12 .IOI2 .030-.165 53 .0698 .056-.079 
13 1012 .045-.180 54 .0655 .049-.154 
14 0953 .070-.120 55 .0650 .041-.088 
15 .0882 .060-.136 56 1183 .074-.220 
16 -IOI4 .050-.140 57 O15 .065-.138 
17 0742 .040-.115 58 .0681 -050-.110 
18 0741 .050-.109 59 .0671 .020-.115 
19 .0679 .057-.067 60 1253 .064-.200 
20 .II70 .094-.157 61 -1038 .050-.127 
21 .0607 .040-.075 62 .0790 .060-.092 
22 0886 .048-.172 63 .0877 .063-.105 
23 0825 .055-.113 64 -1016 .070-.132 
24 .1093 .070-.165 65 .0628 .050-.070 
25 0942 .046-.143 66 .0730 .030-.115 
26 0731 .064-.090 67 1262 .080-.239 
27 0772 .060-.094 68 0551 .030-.085 
28 sIIQI .080-.150 69 .0777 .052-.125 
29 .0864 .070-.107 70 .0846 .060-.116 
30 .0674 .047-.096 71 -1004 .085-.280 
31 .0696 .047-.098 72 .0878 -900-.100 
32 0731 .046-.128 73 .0716 .040-.100 
33 .II00 .053-.144 74 .0770 .070-.008 
34 0875 .046-.160 75 .0872 -O5I-.174 
35 .0850 .052-.114 76 .0618 .024-.130 
36 .III3 .O9I-.250 77 1184 -IOI-.135 
37 -IOII .070-.174 78 .O715 .054-.085 
38 .II00 .052-.167 79 1143 .060-.220 
39 -1094 .046-.150 80 -II7I .083-.150 
40 .0872 .054-.127 81 .0845 .060-.120 
41 .0642 .O4I-.112 82 .0873 .054-.145 


Mean .0861 + .0013 sec. 
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TABLE II 


THIs Is A SUMMARY OF THE MEAN PATELLAR TENDON REFLEX TIMES OF A Group 
or Eicuty-One Necro SuBJECTS 











Subject Latent Range Subject Latent Range 
Number Time Number Time 
sec. sec. sec. sec. 
I .0671 .045-.103 42 .0647 .050-.079 
2 .0708 .OII-.104 43 .0670 .050-.087 
3 1049 .060-.160 44 .0776 .045-.132 
4 0743 .045-.120 45 .0730 .043-.110 
5 0861 .064-.140 46 0727 -045-.175 
6 .1076 -040-.240 47 0557 .039-.070 
7 .1023 .059-.175 48 .0660 .044-.088 
8 .0763 .045-.200 49 .0862 .055-.149 
9 .0844 .042-.154 50 .1040 .O10-.218 
10 .0673 .050-.078 51 .0890 .055-.187 
II .0686 .045-.116 52 0770 -050-.099 
12 0738 .052-.102 53 0843 .054-.160 
13 0718 .037-.180 54 .0757 .040-.118 
14 .0698 .051-.090 55 .0762 .060-.104 
15 0719 .O51-.090 56 0722 .060-.095 
16 .0716 .059-.0905 57 .0899 .O51-.205 
17 .0680 .049-.093 58 .0736 .050-.I01 
18 .0670 .O10-.O11 59 .0626 .030-.092 
19 .0776 .O41-.100 60 0945 .069-.151 
20 0719 .050-.095 61 0753 .050-.120 
21 .0847 .060-.120 62 .0706 .052-.085 
22 .0804 .065-.101 63 1183 .056-.221 
23 .0798 .050-.125 64 .0729 .060-.085 
24 0723 .040-.116 65 .0808 .035-.117 
25 .0804 055-.134 66 .0748 .050-.005 
26 .0840 .050-.120 67 .0738 .046-.101 
27 .0764 .OSI-.100 68 .0633 .030-.094 
28 0856 .060-.141 69 .0760 .060-.093 
29 .0790 .055-.120 70 0815 .065-.105 
30 .0672 .030-.099 71 .0618 .045-.079 
31 .0764 .064-.090 72 .0670 .050-.085 
32 0891 .065-.160 73 .0641 .052-.077 
33 .0718 .050-.106 74 .0904 .050-.155 
34 0815 .068-.187 75 0781 .060-.100 
35 .0635 .050-.089 76 .0764 .040-.159 
36 0599 .045-.079 77 0679 .044-.093 
37 0731 055-.177 78 0624 .037-.081 
38 1018 .080-.145 79 .0760 .025-.150 
39 0742 .060-.095 80 0752 .043-.116 
40 0794 .060-.100 81 0859 .O55-.115 
41 -1074 .050-.190 


Mean .0774 + .0009 sec. 
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ACHIEVEMENT SCALES IN PHYSICAL Epvu- 
CATION ACTIVITIES FOR Boys AND 
Girts IN ELEMENTARY AND JUNIOR 
Hich ScuHoors. N. P. Neilson and 
Frederick W. Cozens. (A. S. Barnes 
& Co., 1935). 177 pages. $1.60. 

This book provides an accurately con- 
structed series of achievement scales in 
thirty-three activities for boys and 
twenty activities for girls. These scales 
should be of use in adapting the physical 
education program to the individual 
needs of pupils, in the stimulation of 
pupils to strive for individual improve- 
ment in motor skills, in grouping pupils 
homogeneously according to achieve- 
ment for instructional purposes, in as- 
signing school marks, and as a basis for 
intramural and interschool competition. 

The scales assign scores ranging from 
one to a hundred for different levels of 
achievement in each event. These scores 
are expressed in the same type of unit 
of measurement, or in other words, have 
been reduced to a common denominator. 
This makes it possible to add scores for 
performances in different activities and 
to find averages of scores made in sev- 
eral events of different kinds. By the use 
of these scales one could, for example, 
add scores made in running, jumping, 
and throwing and could also find indi- 
vidual or group averages of scores made 
in these different kinds of activities. 

Scores are provided in all activities for 
eight different classes of boys and girls. 
The classification plan used is the one 
incorporated in the California State 
course of study in physical education. 
It is what is commonly known as the 
“Exponent Plan” or the Reilly Plan and 
is based on the relative contributions 
which age, height, and weight make to 
performance in a variety of activities. 


The techniques used in the validation of 
this classification plan are described in 
the report. 

In formulating the achievement scales 
a variation of the T-scale has been used. 
This form of scale is usually based on a 
range of 5 standard deviations above 
the mean and 5 standard deviations be- 
low the mean. The scales in this study 
have been constructed in the same gen- 
eral manner as a T-scale but the range 
includes only 3 times the standard devi- 
ation on each side of the mean. This 
range includes in a normal distribution 
997 out of 1000 cases. 

The scales have been set up in such a 
way that a score of 50 is assigned to the 
mean or average performance in each 
event. A performance at 3 standard de- 
viations above the mean is assigned a 
score of 100 and a performance at 3 
standard deviations below the mean is 
given a score of o. In order to find the 
increment for each score increase, the 
standard deviation was multiplied by 3 
(which is the number of standard devi- 
ations on the scale above and below the 
mean) and the product was then divided 
by 50. 

The book provides definite and clear 
directions for giving each test. Sug- 
gested procedures and forms are pro- 
vided for keeping records. There is also 
given a table which enables one to eval- 
uate achievement scores in terms of the 
percentage of pupils above or below a 
given score. A boy can easily tell, for 
example, whether he is in the upper 10 
per cent, middle 50 per cent, or lower 
5 per cent of his group. 

Apparently high standards of scholar- 
ship and methods have been maintained 
in the preparation of these achievement 
scales. The material is clearly stated and 
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is arranged in a usable and practical 
form. It can be used successfully in 
schools of different sizes and types. It is 
the opinion of the reviewer that these 
scales can be used safely and advan- 
tageously even by teachers with limited 
professional preparation. This publica- 
tion is one of the most valuable and 
significant contributions that has been 
made in the field of achievement test- 
ing in physical education. 
JACKSON R. SHARMAN 
Associate Professor of Physical 
Education, School of Educa- 
tion, University of Michigan 
Community Hyciene. L. B. Cheno- 
weth, A.B., M.D., and W. R. Mor- 
rison, A.M., M.D. (New York: F. 8S. 

Crofts & Co., 1934). 317 pages, $2.50. 

After an introductory chapter in 
which the authors define health, and 
classify various types of hygiene, they 
proceed at once to an excellent résumé 
of vital statistics as applied to the 
United States, selecting significant fig- 
ures relative to death rates, also the 
extent of physical and mental defects. 

Then follows a brief history of bac- 
teria with which is tied up a standard 
outline of types and causes of diseases. 
Consideration is given to disease com- 
munication and to the media in which 
contagion flourishes, as well as to the 
sanitary precautions calculated to pre- 
vent the spread of such diseases. This 
includes such topics as soil as a medium 
for hookworm and tetanus; water for 
cholera, typhoid, and dysentery; food 
for its ptomaines (the term ptomaine 
is still retained), its alcohols, botulism, 
colon, and typhoid group, septic sore 
throat, tuberculosis, and parasites. The 
practical measures are well outlined, 
especially with regard to milk and 
water. 

Waste disposal receives brief consid- 
eration, with hog feeding suggested as 
a close second to incineration for garb- 
age. The chapter on animals as vehi- 
cles for dissemination of diseases is one 
of the best of the text, dealing chiefly 
with bovine’ tuberculosis, bubonic 
plague, tularemia, glanders, rabies, etc. 
Insects as spreaders of disease deserve 
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the relatively extended treatment given. 
Conspicuous among them are mosqui- 
toes in relation to malaria and yellow 
fever, flies for typhoid fever (perhaps 
this might be more emphasized), lice 
for pediculosis with varying attendant 
diseases, and ticks for Rocky Moun- 
tain spotted fever. 

A brief consideration of modes of 
contact infection is followed by spe- 
cific consideration of influenza, tuber- 
culosis, common colds, and _ syphilis, 
with mention of many other diseases 
similarly transmitted. Stress is placed 
upon the importance of humans them- 
selves as carriers and spreaders of dis- 
ease, using the illustration of the 1933 
spread of amoebic dysentery from a 
populous center of the United States. 

Disinfection, defined as “the destruc- 
tion of agents causing infection,” is 
discussed under the heading of physi- 
cal, gaseous and liquid. A _ historical 
sketch is given of immunity, and de- 
tails are given concerning those dis- 
eases for which immunization processes 
have been established. 

The relationship of air to health is 
discussed rather superficially, and much 
of the space given is devoted to ex- 
ploding some of the common miscon- 
ceptions. Public health administration 
discusses organization and function of 
state and local boards of health and 
goes extensively into vital statistics. 

The book is attractive typographic- 
ally and fairly well documented; most 
chapters are followed by selected bib- 
liographies for further studies; a glos- 
sary and fairly complete index combine 
to render the book not only attractive 
in appearance and complete in treat- 
ment, but very convenient for ready 
reference. 

G. B. AFFLECK 
Springfield College, 
Springfield, Mass. 


Tue Turory or Pray. Elmer D. Mitch- 
ell and Bernard S. Mason. (A. S. 
Barnes & Company, New York City, 
1934) 536 pp. $2.80. 

The Theory of Play is a re-written 
and enlarged edition of The Theory of 
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Organized Play published in 1923 by 
Bowen and Mitchell. In view of the 
growing and changing philosophy of 
educational objectives, the extensive re- 
search in the field of psychology in re- 
gard to human conduct and behavior, 
the recognition of the value of physical 
education and play as a phase of gen- 
eral education, the changing and broad- 
ening of objectives and techniques in 
the field of physical education and play 
to counteract the dangers of enforced 
leisure time, it is particularly opportune 
that this edition of The Theory of Play 
be produced at this time. 

The book is set up in four distinct 
divisions; namely, The Historical Back- 
ground of the Present Play Movement; 
The Theoretical Explanation of Play; 
The Need for Play in Modern Life and 
Its Place in Education; and The Ad- 
ministration and Organization of Play. 

Division No. I, on The Historical 
Background of Play, while reviewing 
the earlier attitudes toward play, also 
brings out the scientific and the social 
attitudes in the light of present-day 
scientific thought and social needs. The 
play movement in the different coun- 
tries is reviewed, and then the unusual 
background of its development in the 
United States is traced. 

In Part II the earlier attempted ex- 
planations of play have again been care- 
fully reviewed in detail, showing what 
each of these theories may have con- 
tributed to the general understanding of 
play. But it is becoming more and more 
obvious that these earlier theories of 
play cannot be fully accepted, there- 
fore the discussion on the newer in- 
terpretations of play motivation is pos- 
sibly the greatest contribution of the 
new publication. 

Without going into detail, play is ex- 
plained by the fact that the individual 
seeks self-expression by what he is, with 
the physiological and anatomical struc- 
ture that he has, with the degree of 
physical fitness that he has, and with 
the psychological inclinations that he 
has. Man plays to feel the thrill of ac- 
complishment as well as from a physical 
desire or need. 


The freedom theory of play, suggested 
by Curti, which emphasizes the rdéle of 
play in the satisfaction of motives, is 
discussed. The compensatory aspect of 
play is also reviewed, showing that the 
child, having a feeling of lack of free- 
dom and power in a world of stronger 
playmates and adults, escapes from this 
feeling by make-believe play. The free- 
dom theory and the compensatory the- 
ory, while partially substantiating 
theories in themselves, are no more or 
less than certain aspects of the self- 
expression theory. 

The chapter on “Interests” has been 
entirely re-written and gives a more 
modern sociological viewpoint of the 
motivation of play behavior, and also 
gives a practical classification of play 
forms. The shift from pure inborn im- 
pulse to socially acquired behavior pat- 
terns as the basis of motivation, dis- 
cussed in this chapter, substitutes for 
the concept of “Instinct” that of 
“Wishes.” Wishes, we will recall, refer 
to the universal desires of man, to the 
things which men everywhere want. 
Interests are individual matters. How- 
ever, the specific interests of individuals, 
although varying in detail, fall under 
certain types which can be classified. 
A knowledge of what there is in the 
way of universal interests is extremely 
important to play leaders, in that it 
forms a basis on which programs of 
activities may be built. 

Part III discusses in a most thorough 
manner the many significant changes 
which have taken place in our social life 
in recent years, and which have resulted 
in serious social maladjustments. The 
chapter sees in the constructive use of 
leisure a solution for many of these mal- 
adjustments. 

The next four chapters under Part III 
take up in turn “The Physical Benefits 
of Play,” “Play and Mental Growth,” 
“Play in Character Formation,” and 
“Play in Citizenship.” The chapter on 
“Play in Character Formation,” partic- 
ularly, brings to the reader the most 
up-to-date information on the process 
of instruction, laws of learning in char- 
acter development, concomitant learn- 
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ings in play activity, and means of 
character instruction in play groups. 
The problem of transfer is also dis- 
cussed. 

“How Play Is Promoted” is the intro- 
ductory chapter to Part IV. It suggests 
in a broad and comprehensive manner 
the most desirable and feasible means of 
promoting play activities. The chapter 
brings out the point that play is too 
important a phase of life to be admin- 
istered by the schools and public play- 
grounds alone; and then goes on to 
point out the contributions of the semi- 
public agencies, such as the Boy Scouts, 
Girl Scouts, Y.M.C.A., and Y.W.C.A. 
groups, industries, settlement houses, 
and others. The commercial aspect of 
public recreation is also discussed some- 
what in detail. 

Chapter Fourteen, on “The Adminis- 
tration of Public Recreation,” discusses 
the various methods of the administra- 
tion of city recreation. Chapter Fifteen, 
on “The Play Center,” discusses in de- 
tail playground construction and equip- 
ment, activities, wider use of the school 
plant, and the community center. This 
chapter is very important from the 
practical standpoint of construction, 
space, and equipment. Chapters Sixteen 
and Seventeen deal with boys’ and girls’ 
clubs and the organized summer camp. 
Club organizations are playing a larger 
part in the leisure-time life of youth in 
America, and organized camping is an 
integral part of the present-day play 
movement. 

Chapter Eighteen, on “Athletics in 
High Schools and Colleges,” holds a 
wealth of material. This chapter dis- 
cusses the physical and educational ob- 
jectives of athletics, standards of sports- 
manship, the value of athletics for all, 
and the place of athletics in the educa- 
tion for leisure. 

Chapters Nineteen and Twenty deal 
with the organization of play activities 
and leadership. Chapter Nineteen, par- 
ticularly, discusses the nature or types 
of activities adaptable to the different 
age levels, school play days, programs 
for summer playgrounds, suggestions for 
running off a demonstration day or 
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neighborhood festival, discusses classi- 
fication of players for competition show- 
ing various methods used; shows how 
to draw up meets, leagues, and tourna- 
ments; has suggestions for honor point 
systems and awards; and plans for all- 
year group athletic efficiency. 

Chapter Twenty recognizes the value 
of trained leadership, and shows the 
practical benefits of supervision and 
leadership. 

As a concluding statement I should 
like to say that this edition of The The- 
ory of Play holds a wealth of material 
both from the theoretical and practical 
standpoint. The material is so organized 
that it can well be used as a text; the 
practical material can be accepted as 
standard, and all theoretical discussions 
present the newer ideas in present-day 
educational thought. Moreover, the ex- 
cellent bibliography at the close of each 
chapter, giving all the best references 
dealing with the chapter discussion, adds 
great value to the publication. 

G. S. Lowman, 
Professor of Physical Educa- 
tion, University of Wisconsin 


Your Carriace, Mapam! A GuweE 10 
Goop Posture. Janet Lane (New 
York: John Wiley and Sons, Inc. 
1934). 130 pages. $1.75. 

Miss Lane has made an unusually 
fine contribution in her practical and 
common-sense approach to improving 
posture. She has adequately described 
good posture as being “lined up for 
grace and action, your body carried in 
perfect balance, your bones lying 
smoothly in place and all your muscles 
working on the right tracks”; and in 
the various chapters has successfully 
portrayed the development of this 
ideal. 

The book is written in a light pop- 
ular style which is conducive to pleas- 
ant reading; facts are stated in such 
a clear and convincing manner that 
you cannot but recognize your own 
shortcomings and cannot but experi- 
ence an immediate reaction to the sug- 
gestions made. 

The illustrations and descriptions are 
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startlingly clear and make a vivid im- 
pression—even on the person who has 
tried “exercises” for good posture or 
reducing, and has given up in despair. 

The book is unusual in that it de- 
scribes no specific exercises as a means 
to good body mechanics—the emphasis 
is rather on the way in which the body 
is used during normal daily activity. 
There are many practical hints for the 
woman as she does her housework, for 
the golfer who wishes to improve his 
game, or for the tired business man 
or woman who does not know how to 
relax. The person who is noticing the 
effect of confining or nervous work is 
stimulated to analyze his or her activi- 
ties in terms of the right and wrong 
muscle patterns. Not only is self-anal- 
ysis induced, but a standard is set for 
the correct body line-up which pro- 
duces better work with less fatigue. 

It is the kind of book every teacher 
of physical education would like to 
have written, for it describes in every- 
day language the posture ills, and ex- 
plains in such a way that the layman 
can understand, the “why” and “how” 
of improvement. It is technical enough 
to satisfy the teacher with her knowl- 
edge of anatomy, kinesiology, and 
physiology, and yet thoroughly under- 
standable to the interested reader. 

Hazet KInzLy 
Instructor in Corrective and 
Remedial Gymnastics, School 

of Physical Education, 
Russell Sage College 


LEGENDS AND Dances or Otp Mexico. 
Norma Schwendener and Averil Tib- 
bels (New York: A. S. Barnes and 
Co., 1934), 111 pages, $2.00. 

In Legends and Dances of Old Mex- 
ico the authors offer descriptions and 
analyses of typical Mexican Spanish 
and Mexican Indian dances in a man- 
ner that should prove of interest to 
the layman as well as to the teacher 
or student of the dance. 

To those of us who have lived or 
visited in the Southwest or in Mexico 
the colorful fiestas of the Mexicans 
and Indians are pictures to be remem- 


bered. The primitive dances which go 
to make up these celebrations, while 
simple in pattern and step, are exe- 
cuted with such accuracy and such 
sincerity on the part of the perform- 
ers that they appear at first to be 
complicated in rhythm and _ design. 
The dancers of the family or of the 
village are re-creating the stories hand- 
ed down within the family or tribe. 
Each dance possesses a wealth of sym- 
bolism expressed by means of costume, 
movement pattern, intensity of move- 
ment, or type of accompaniment. 

The casual observer is puzzled by the 
elaborately painted markings on one 
dancer, by the peculiar head-dress of 
another, by the unusual posturing of 
another, and may take away with him 
only an impression of one or more 
rhythms, repeated over and over, until 
they lose themselves in dull monotony. 
In the present volume the setting af- 
forded by a series of primitive draw- 
ings representing the various dances 
and by legends and facts concerning 
their origin and meaning provides a 
rich background for the technical de- 
scriptions of the steps and formations 
used within the dances. 

For the teacher of folk dancing or 
rhythms the dances herein described 
open up a new field because of their 
usability: step patterns are clearly an- 
alyzed; costumes typical in design and 
color are described; and the quality or 
style demanded in each dance is pic- 
tured as the accompanying legend is 
told. 

The problem of accompaniment for 
the dances is treated in a variety of 
ways. To quote: “The original ac- 
companiments, made up as they are of 
many short phrases repeated intermin- 
ably, are far too long to be given in 
their entirety, thus only the character- 
istic phrase or phrases have been used 
in the notation. . .. To those unac- 
customed to the idiosyncrasies of Mex- 
ican music the use of the more prim- 
itive instruments, such as_ gourds, 
rattles, and drums is not only more 
interesting but far more satisfying than 
the Mexican melody. . . . Singing the 
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air is thoroughly consistent with Mex- 
ican custom. For school as well as 
other uses it is suggested that the voice 
accompanied by a percussion instru- 
ment be used. .. . With the present 
interest in the construction and use of 
primitive instruments of both melody 
and percussion type, no school or 
dance group should lack the means of 
accompanying these Mexican dances.” 
These many helpful suggestions of the 
authors regarding the accompaniment 
show the possibility of using the ma- 
terial even though no music be avail- 
able. However, an appendix in the 
back of the volume giving more com- 
plete references for music where such 
are to be had would be of value to 
the teacher or student who might wish 
to use more than rhythmic or melodic 
accompaniment. 

Teachers and students of the dance 
will find Legends and Dances of Old 
Mexico a valuable addition to their 
libraries. It is an excellent collection 
of the primitive rhythms of the Mex- 
ican and because so much more than 
steps and counts is offered in this book 
it is a worth-while contribution to the 
study of the dance. 

GENEVIEVE R. Brown 
Director of Rhythmics, Col- 
lege of Fine Arts, University 
of Arizona, 
Tucson, Arizona 
THE LaBoraToRY NOTEBOOK METHOD IN 

TEACHING PHYSICAL DIAGNOSIS AND 

Curnicat History Recorpinc. Logan 

Clendening, M.D. (The C. V. Mosby 

Company, 1934) 71 pages. 

This pamphlet is intended to be used 
as a working guide for the medical stu- 
dent in his elementary study of physical 
diagnosis. It presents a logical and se- 
quential routine for a beginning student 
in this subject, which, once mastered, 
will give him the pattern of a thorough 
examination and will be of inestimable 
value in helping him to make accurate 
diagnoses. 

The first half of the book is planned 
to familiarize the student with the pro- 
cedure of a routine examination. The 
exercises in the last half of the book are 


planned to give practice in the exam- 
inations and diagnoses of some of the 
pathological conditions which occur 
most frequently. 

The whole book is a valuable guide to 
effective classroom work in the subject 
of medical examination and diagnosis, It 
would be more helpful, however, if it 
were a companion manual accompany- 
ing a definite text, or if it contained page 
references to various texts on physical 
diagnosis. 

GERTRUDE E. Mou ton, M.D. 
Oberlin College 
Foop, Nutrition, AND HEALTH. E. V., 

McCollum and J. Ernestine Becker, 

Third Edition, Rewritten. (Published 

by the Authors). $1.50. 

Despite the increase in our knowledge 
of the younger science of nutrition, fad- 
dists and medical quacks have found 
opportunity to disseminate much false 
and misleading information about foods 
in their relation to health. Under these 
conditions, it is a pleasure to call atten- 
tion once more to this non-technical ac- 
count of the most important discoveries 
in this field, as set forth by these out- 
standing authorities in a highly readable 
way. One gains from this book a clear- 
cut conception of an adequate diet as the 
biochemist visualizes it, and the dietary 
properties of the more important food- 
stuffs as well as the effects of depriva- 
tion of individual nutrients so far as they 
are known. The limits as to what can_ 
and what can not be accomplished by 
diet receive the proper attention, and 
there is recommended a system of diet 
which will not only promote health, but 
which is also sound from the agricul- 
tural, physiological, and economic stand- 
point. 

Fundamental to their entire treatment 
of the subject is the intention of the 
authors to establish an educational basis 
for understanding how best to spend the 
money allotted for food in the family 
budget. Briefly, this book will serve as a 
guide to the application of the science 
of nutrition to the health problems of 
the individual. 

N. M. GRIER 
Myerstown, Penna. 
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